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Be 
Submarine “ Porpoise” on the Ways. 








Immediately in the enter is the open torpedo tube. Above to the left the pipe from air tank for expelling torpedo. To rigai and Jeft are air flasks and ballast tanks, 


Above torpedo tube are pressure, speed, and other gages. 
Realistic View in the Interior of a Submarine, Looking Forward. 
THE CONSTRUCTIOKN AN) HANDLING OF SUBMARINES.—([See page 408.] 


Each side of torpedo tube are the forward trimming tanks 
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4 BPEEDY SOLUTION OF THE “ BROKEN RAIL ” PROBLEM. 

We invite the attention of those who are inter 
ested—and who is not?—in the serious question of the 
increasing number of broken rails, to the somewhat 
lengthy article published elsewhere in this issue on 
that subject It would be the sheerest folly to ignore 
or deny the magnitude of the danger which, under the 
existing conditions, threatens everyone who takes a 
journey upon our railroads. The State Railroad Com- 
mission of the most important State in the Union has 
‘aken official cognizance of this question; and unless 
the responsible parties take speedy steps to improve 
the quality of the rails, the subject is one that may 
well become the subject of Federal action 

The present conditions are intolerable. Rails have 
hecome so unreliable as to constitute a continual men- 
ace to the safety of the passengers. The daily papers 
are filled with accounts of this or that train that has 
been ditched; and in the majority of cases at the end 
of thé telegraphic account is a brief notice to the 
effect that the cause was a broken rail We have 
shown elsewhere that the deterioration in the quality 
of the rails is due to the Inferior quality of the steel 
used in their manufacture, and that the inferior qual 
ity is due to two facts; first, that the ores of which 
the steel is being made contain a larger amount than 
formerly of an impurity which cannot be removed by 
the Bessemer process; and second, that the manufac- 
turers are using a portion of the steel ingot from 
which the rails are rolled, which formerly, under the 
railroad engineers’ specification, was -ejected as scrap 
rhe engineers claim that the broken rails come chiefly 
from that portion of the ingot which they used to 
reject, but which the mills are now incorporating 
They. also claim that if this portion of the ingot were 
rejected, it would be possible, in spite of the depreci- 
ation In the quality of the ores, to roll a rail which 
would stand fairly well up to its work. On the other 
hand, the manufacturers understand that if a one-third 
crop were used on the ingots, it would mean an imme- 
diate and very large reduction in their output, a reduc- 
tion which, in view of the increasing demands for 
rails, they are unwilling to make 

Starting from the incontrovertible standpoint that 
the raflroads ought to be provided with the very best 
end safest rail possible, it would seem that the only 
and perfectly proper solution of the difficulty would 
be to make the one-third crop, as requested; roll rails 
of the very highest character that can be secured 
under the Bessemer process; and, in order to meet 
the shortage of the supply that would result from 
these improvements in manufacture, to remit the duty 
on steel rails, until such time as the rail-making con- 
cerns shall have been able to build and set in oper- 
ation sufficient Open-Hearth plants to supply the full 
demands of the country 

— > + 0 ee ati, 
THE SUBWAY DEADLOCK IN NEW YORK. 

The refusal of the Interborough Company to put in 
a bid for the new subways, and the failure of any out 
side bidders to manifest any interest in the question, 
brings the city face to face with what is perhaps the 
most serious problem with which it has been con- 
fronted in all its existence. Figures prepared by Mr 
Rice, Chief Engineer of the Rapid Transit Commission, 
prove that, unless the work of building new subways 
be at once put in hand and vigorously prosecuted, the 
rising tide of population and travel will in a few years 
have so completely overflowed the lines of travel, that 
the daily activities of this, the second greatest city 
in the world, will be at a deadlock 

According to the Rapid Transit figures, as given by 
their Chief Engineer, the population of Manhattan and 
the Bronx by the year 1916 will be at least 3,170,006 


and the total number of passengers that must be car. 
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ried will have reached the enormous total of 4,454,800 
a day These figures are based upon the carefully 
ascertained statistics of the rate of growth of popula 


tion and travel ir the past two years, and Mr. Rice 


finds that the population of 
twenty-five years, and will prob 
1930. He states also that 


Greater New York has 
doubled itseif every 
ably double itself again by 


the total passenger traffic, as 
a rate that it will probably double 


shown by ticket sales, is 


increasing at such 
itself within the comparatively brief period of ten 
years’ time 

From this forecast, which there is every reason to 
believe is well founded, the Rapid Transit Commission 
are satisfied that the following provisiens must be 
Within the next five years there must be built 
In Brooklyn, two four-track sub- 
trains, providing for eight 
additional tracks crossing the East River, either by 
For Manhattan and the Bronx, 


made 
subways as follows 
ways operated with ten-car 


tunnel or bridge 
three four-track subways operated with ten-car trains 
Within the second five years there will be required 
for Brooklyn two additional four-track subways, and 
three additional for Manhattan and the Bronx 

For a period of four years the increase in passenger 
traffic in Greater New York has been at an even 
of 63,000,000 additional passengers a year, but last year 
rose to the enormous figure of 110,000,000, 
increased facilities 


rate 


the increase 
presumably as the result of the 
afforded by the opening of the Subway. The increase 
in the population of Manhattan has been fifteen per 
cent in the past five years; but the increase of traffic 
on all lines during the same period has been at the 
rate of thirty-nine per cent; while in the last five years 
the increase in the number of long-distance passengers 
in Manhattan has been 108 per cent, although this last- 
named increase is not likely to be maintained 

We are satisfied, after a thoughtful perusal of the 
above estimates. coming as they do from an authority 
so well qualified to judge, that they are sufficient to 
warrant our opening statement, that the transportation 
problem is perhaps the most serious that has com 
fronted the city in the whole period of its existence. 
The immediate solution lies primarily with the Inter- 
borough Company, and it is earnestly to be hoped that, 
although they are a strictly commercial corporation, 
and are naturally desirous of securing all the profits 
they will bear in mind that, as 


that are possible, 
under which they secured the 


regards the contract 
present Subway, they have been very liberally dealt 
with by the city, and in no respect more so than in 
regard to the advertising privileges. The city has 
shown its desire to meet the Interborough Company 
halfway in its recent proposal to permit that company 
to construct additional tracks on the Third Avenue 
and Second Avenue railways, if they will agree to con- 
struct the upper east side and lower west side subways 
under the terms of the present proposed contracts. 
— ee ol —— 
NEW USES FOR AN OLD DEVICE.—THE GYROSCOPIC 
RAILROAD TRAIN. 

The recent very successful tests of. Dr. 
gyroscopic apparatus for steadying ships has evidently 
opened a new field of usefulness for an old device, 
which for many years was looked upon in no more 
serious light than that of an interesting scientific toy. 
of Schlick’s invention, 

announcement of an- 


Schlick’s 


Shortly after the first report 
there came from Germany the 
other ingenious application of the gyroscopic principle, 
namely, its installation on board ship in place of the 
magnetic compass; and it will be within memory that 
the tests of this device, as carried out by the German 
navy, were reported at the time to have been highly 
successful. 

Considerably antedating these two inventions was 
successful Obry steering gear 


the appearance of the 
the gyroscope 


for torpedoes, in which the tendency of 
to maintain itself in its plane of rotation was utilized 
to control the rudder of the torpedo and maintain the 
latter on a predetermined course. This is the most 
important improvement effected in the torpedo since 
the introduction of the hydraulically balanced piston 
to control the submersion rudders for holding the tor- 
pedo at a predetermined depth 

however, does gyroscopic action lend 
indeed, in its larger 


Not always, 
itself to useful purposes, and 
effects, where the rotating masses are heavy, it may 
sometimes set up stresses which are apt to be over- 
looked and may contriiute to, if they do not actually 
AMERICAN recently dis- 


cause, disaster. The ScrentTiric 
of steam turbines in 


cussed the gyroscopic action 
increasing the stresses in the frail hull structure of 
torpedo boats. The subject was brought up a few 
months ago by an English naval architect, who proved 
that in the case of the British torpedo boat whose 
back was broken when she was plunging heavily into 
resistance to a change of 
of the turbine may 


a head sea, the gyroscopic 
plane of the revolving parts 
have amounted to several tons, and that these stresses, 
being unrecognized at the time the boat was designed, 
may have carried the total bending and wrenching 
stresses beyond the limit of strength of the hull. 
Another instance of unfavorable cyroscopic action 
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was discussed at the time of the Woodlawn w reck, 
when it was suggested that the centrifugal force ex. 
erted against the outer rail may have been augmented 
by the gyroscopic resistance of the axles and wheels 
and the armatures of the electric locomotive. We he 
lieve that no calculation of this effect was made at 
the time the locomotives were designed; and in view 
of the novelty of such an investigation, the oversight 
must be considered as entirely pardonable. Subse- 
quently to the wreck, the problem was worked out, 
and it was found that the gyroscopic effect would add 
about five per cent to the thrust resulting from cen- 
trifugal action of the whole locomotive. 

Judged by the extent of the benefits conferred, the 
use of the gyroscope for steadying ships promises to 
be the most valuable practical application to which it 
has been put. The device has received a strong 
indorsement from no less an authority than Sir Wil- 
liam H. White, former Chief Constructor of the Brit- 
ish Navy. In his recent paper read before the Institu- 
tion of Naval Architects, he stated that, from personal 
observations, he was in a position to certify to the 
remarkable steadying effect of the gyroscope. These 
observations were made on board a vessel 116 feet in 
length and of 56 tons displacement, on which the 
Zyroscope was fitted in a compartment ahead of the 
boiler room, the axis of the device being carried in a 
vertical plane. At the commencement of each test, 
with the flywheel running at 1,600 revolutions per 
minute, and the gyroscope clamped to prevent move- 
ment, the vessel was placed broadside to the waves, 
and a total are of rolling of thirty degrees was re. 
corded. Immediately the gyroscope was released and 
came into operation, the rolling was reduced to one 
degree, and the vessel was “simply subjected to heav- 
ing motion as successive waves passed by her.” Sir 
William White considers that the gyroscope will be 
particularly useful on yachts and on passenger steam- 
ers employed on coasting and cross-channel services. 
He states that he has investigated this problem 
for typical vessels now in service, and feels confi- 
dent that remarkable steadiness can be assured by 
the installation of gyroscopes of moderate size and 
weight, requiring comparatively small power for driv- 
ing them. Because of the great size of modern ocean 
steamers and their consequent steadiness, the demands 
for such an apparatus are not so urgent; although 
steadying apparatus might be introduced to good 
effect even here. For warships, the possible applica- 
tions of the device are numerous; and the advantages 
of securing a steady gun platform are already well 
known. The tendency, of late, to build warships of 
great metacentric height will probably tend to shorter 
periods of oscillation, and in correcting this tendency 
the gyroscope may be found to possess value 

Judged from the standpoint of its curious interest, 
however, it must be admitted that the most original 
proposal to apply the gyroscope to practical purposes 
is that of Mr. Louis Brennan, the inventor of the Bren- 
nan torpedo, who would use the device tc maintain a 
full-sized railroad train in the vertical position while 
it is traveling upon a single rail laid upon the sur- 
face of the ground. According to the cable dispatches, 
Mr. Brennan’s device appears, strange to say, to have 
had sufficient practical merit to warrant its rather 
lengthy exploitation under the auspices of the Royal 
Society of London, a model built on a scale of one- 
eighth full size having been shown in operation. It is, 
of course, a far cry from a model to a structure of the 
size and weight of a modern railroad train; and at the 
first blush it would seem as though the weight of gyro- 
scopes of the size necessary to impart the required 
stability would be so great as to rob the invention of 
all practical utility. According to the inventor, the 
weight of the apparatus works out at only five per 
cent of the total load; or say, about three tons for a 
sixty-ton Pullman car. If this be the case, it is cer- 
tain that the flywheel must be run at an enormous 
speed—a speed so high that it becomes a matter of 
speculation as to what kind of metal can be found te 
withstand the enormous centrifugal stresses that 
would be involved. Furthermore, it must be remem- 
bered that a failure of the rotating mechanism would 
mean the loss of all stability by the train; and that 
just here, in the unlikely event that the invention 
should prove to be mechanically practicable, would be 
a constant source of peril, which might well detract 
from its popularity with the traveling public. 

Another difficulty which suggests itself is the action 
of centrifugal force upon the passengers in rounding 
curves at the 120 miles an hour speed proposed. The 
car would incline to the outside of the curve at an 
angle which would be the resultant of the pull of cen 
trifugal forge against the resistance of the gyroscope; 
but the living freight would be throwg even farther 
off the vertical. But perhaps the schenie involves the 
provision of some ingenious form of “pocket” gyre 
scope to be “carried conveniently” ov the person; oF 
it may be that the promoters are setisfied that those 
who would trust themselves to such means of travel 
already carry sufficient “wheels” in the head to secure 
all the desired gyroscopic effects. 
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THIRD ANNUAL MEETING AND RUN OF THE 
AUTOMOBILE ENGINEERS. 

The third annual meeting and test run of the me- 
chanical branch of the Association of Licensed Auto- 
mobile Manufacturers was held last week at Hartford, 
Conn., in which city is located the testing laboratory 
of the association 

The previous meetings of the mechanical branch 
have resulted in the adoption of standard sizes of 
screws and screw threads for use in automobile con- 
struction as well as standard sizes of tires. At this 
latest meeting, arrangements were made looking to- 
ward the adoption of a standard rim for quickly de- 
tachable tires. A committee was also appointed to 
meet with the board of underwriters of the fire in- 
surance companies and adopt regulations and speci- 
fications for garages that would not be so obnoxious 
and onerous to the owners as those now in force. 

The resolution which will be most widely appreciated 
py all owners of cars and those in the automobile in- 
dustry, however, was that adopting as a standard for- 
mula for the determination of horse-power the follow- 
ing: 

xe 


2.5 
in which D = diameter of cylinders in inches, and N 
the number of cylinders, 2.5 being a constant. This is 
the formula used by the Automobile Club of Great 
Britain and Ireland, and a thorough testing of it has 
shown it to be remarkably accurate. All licensed cars 
will be rated under this formula, and this will do 
away with the useless doub'e rating, which, in some 
of the new State laws, is made use of for increasing 
the tax when the horse-power is used as a basis. The 
formula gives the horse-power that any standard en- 
gine will develop at a normal speed of around 1,000 
revolutions per minute. The various makers decided 
to send engines to Hartford to be tcsted in the labor- 
atory of the association. 

A very interesting paper on “Radiation” was read 
by Mr. Edward R. Hewitt, who discussed this sub- 
ject from both the theoretical and practical stand- 
point. Talks on “Lubrication” were also given by rep- 
resentatives of several companies that manufacture 
mechanical oilers 

The run on the 10th instant was for the purpose of 
giving the engineers an idea of what their competitors’ 
cars could do onthe road. A trip of 30 miles south along 
the Connecticut River on the west side was made, the 
cars being ferried across at East Haddam, and making 
the return journey on the east side. Some steep hills 
were encountered upon the return trip, but no diffi- 
culty was experienced by any of the cars in climbing 
them. A notable feature of the run, in contrast with 
what would have been the case as late probably as 
three years ago, was that nothing whatever had to 
be done to the cars when the stop was made for din- 
ner. Neither were there any breakdowns on the road 
There were four controls in the trip of 62 miles, and 
the engineers changed cars at each control. All types 
of present-day, high-grade American cars were found 
among the twenty-one cars that participated. Our 
Editor rode in the new 8-cylinder Hewitt machine over 
the most hilly part of the route, and he was much 
impressed with the smooth-running qualities of this 
new type of motor and the ease with which it pulled 
the car up the hills. A Franklin air-cooled touring 
car was the only representative of the 6-cylinder type. 
Altogether, some seventy-five engineers and technical 
men participated in the run. 

From a 209-mile endurance test between Harrisburg 
and York, Pa., which was conducted on May 6 and 7 
by the Motor Club of Harrisburg, but four cars emerged 
with perfect scores. These were a 35-horse-power 
Pierce Arrow, a 40-horse-power Pullman, a 60-horse- 
power Thomas, and a 30-horse-power White steam 
car. The cars were obliged to make an average speed 
of about 20 miles an hour, which was readily done in 
the first day’s run of 93 miles, since the roads, although 
800d, bad, and indifferent, were dry. The second day 
it rained, and many of the fifteen cars that made a 
perfect score the first day lost it in the 40-mile run to 
York, which had to be made over a very muddy road 
in two hours. Thirty-one cars participated in this test. 

The New York Motor Club will hold a 200-mile en- 
durance run in one day on June 6. This is the longest 
Tun for a single day ever made in any endurance test 
in this country. 

On June 19 the Automobile Club of America will 
Start a 600-mile endurance run extending over four 
days. This is to be known as a “sealed bonnet” con- 
test. The bonnets, transmission gear cases, etc., will 
all be sealed, thus making it impossible to make any 
Tepairs without breaking a seal. If this is done, the 
car is out of the contest. There are to be three classes 
~—A, B, and C, the first being: for stock cars without 
tops listed at $3,000 and over, the second for cars 
listed at $1,500 and less than $3,000, and the third 
for those listed at $1,500 and under. The minimum 
average speeds that must be made by cars in the three 
Classes are 18, 16, and 14 miles an hour respectively. 
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The runabouts in class A will be required to cover a 
total distance of 700 miles. 
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NEW COMMISSIONER OF PATENTS. 

It is with much regret that we have to announce 
the resignation of Mr. Frederick I. Allen, who has been 
the Commissioner of Patents since 1901. 

During Mr. Allen’s administration the work of re- 
classification has been persistently carried forward. 
The Commissioner has had many difficulties to con- 
tend with in the many changes which have occurred 
in the Patent Office force during his incumbency. 

The inventors of the country are to be congratu- 
lated that his successor is a man who was raised to 
this most important post within the gift of our gov- 
ernment, not through any political influence, but be- 
cause he has been recognized as the man best fitted 
professionally and by training for the position. Mr. 
Edward B. Moore, the newly-appointed Commissioner 
of Patents, is neither a theorist nor a doctrinaire. He 
is a man whose schooling has been received within 
the walls of the Patent Office. He has risen through 
the grades of Assistant Examiner, Law Clerk, Primary 
Examiner, and Examiner-in-Chief. 

He was at one time head of the Interference Divi- 
sion, and has for several years acted in the capacity 
of Assistant Commissioner of Patents. This splendid 
training eminently fits him for the higher post which 
he now occupies. 

His dominant qualities are those of fair-mindedness, 
with a highly judicial mind and an understanding of 
the technical side of the profession which he has for 
a long time embellished. He has a full knowledge of 








MR. EDWARD B, MOORE, THE NEW COMMISSIONER OF 
PATENTS. 


the defects and shortcomings in our patent system and 
within the Patent Office. It would be difficult to find 
a more available candidate for carrying out the work 
of the Department. 

Mr. Moore was born at Grand Rapids, Mich., and 
entered the Patent Office in 1883. 
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FLIGHTS BY HOMING PIGEONS, 

There exists in this country an association for racing 
homing pigeons, and races are frequently held through- 
out the summer months. The birds are shipped in 
crates by express to the various starting points, and 
there liberated at the appointed time. Each flies to its 
home, and, upon alighting, registers its time of arrival. 
The owner of the bird has to remove from its leg a 
small metal piece, and deposit it in a slot in the 
registering apparatus, thus unlocking it, before the 
Sometimes a _ long-dis- 





registration can be made. 
tance race is won by a few seconds only. The dis- 
tances are carefully measured from the starting point 
to each loft, and the average speeds of the birds are 
figured out very closely. The average speed of these 
birds in flights up to 500 miles in length is 4614 miles 
an hour. The following table gives the records for the 
different distances: 


Distance. Speed. 
Miles. Miles an hour, 
We ru, hace + < 6 sine eae 85.63 
BI hc.0k 0.404 cic baie cas gale eee 64 
GO oe sé itidenvect ch vncnchbh Varennes 63 
ey A ee ee a 58 
OO Sesion vss pi. d:9. 0:0: Gel hee hacia aoe 54 
A Te errs ey NEA .. 44 
| erp patie sige 52.78 
BPO TFT re Cae eee scoce 2008 
OOO «. «cis pend dons a'o Cee peer > See 


The last two flights, the longest on record, were 
made in 2 days and 11 minutes and 5 days, 1 hour, 22 
minutes, respectively. 

About 20 per cent of the old birds that start in a 
500-mile race never show up, while the loss of young 
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birds in a 100-mile race is about 17 per cent. The 
birds are trained by taking them a certain distance 
away from home and releasing them. This is done a 
number of times, the distance being each time 
increased. 
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SCIENCE NOTES. 

Intimation concerning two new species of animala, 
indigenous to Africa, has been conveyed to Burape by 
Mr. J. EB. Speares, who has been spending several 
months in trapping and hunting big game in Pertn 
guese Hast Africa in the regions surrounding Lake 
Nangadi and the Rovuma River. One of these refers 
to a new type of zebra, a whole herd of which the 
hunter observed near by, but a specimen of which he 
failed to secure. Many members of this herd were 
marked differently to the prevailing type of thie anj- 
mal, the heads and necks being brown, while the hind 
quarters were striped in the conventional manner pe- 
culiar to this quadruped. When the natives were 
questioned upon the point, they asserted that they 
were a variety of zebra, but that they were becoming 
very searce. Although the hunter pursued the herd 
for several miles, owing to their agility and timidity, 
he was unable toapproach them ciosely. Upon another 
occasion, however, he was more fortunate and secure 
a closer view of the animal, It resembles the’ zebra 
in shape, but the head, neck, fore-legs, and fore haif 
of the body were quite dark brown in color, the hind 
part of the body, including the legs, being striped. He 
also discovered a peculiar type of antelope similar in 
size and shape to the Boer roebuck or impala, the 
distinctive difference being a black line down the cen 
ter of the back and on either hind leg down to the 
foot. When the animal is startled it immediately 
takes to flight, the initial leap being fully ten feet 
through the air. This species of antelope is essen- 
tially gregarious, being found in herds ranging from 
ten to fifty in number, and is exceedingly wild and act- 
ive. Mr, Speares also secured what is believed to be 
a new species of buck, which is perfectly herniess, 
about as large as a steenbuck, and possessing a brilliant 
red coat. 


A discovery of remarkable Egyptological interest has 
been made by Mr. Theodore M. Davis at Thebes, by 
the excavation of the tomb of Queen Teie, one of the 
greatest names in ancient Egyptian history, since she 
was the mother of the famous Amen-hotep [V., the 
heretic king of the eighteenth dynasty. The tomb of 
this royal personage was found to bear the marks of 
the religious zealots, who carefully removed there 
from every trace of the peculiar pantheistic monothe- 
ism she endeavored to introduce into the country, 
The doorway, consisting of piled stones sealed with 
the royal seal, was found to have been broken dewn, 
the huge wooden doors torn from their hinges, the 
catafalque torn to pieces, and the mummified corpse 
itself turned over in order to erase the name of Amen 
hotep IV., which was originally inscribed on the sheet 
of gold upon which the body reposed. When excavat- 
ed the tomb was found to still bear all these traces 
of the zeal of the religionists, effected during the 
period in which the country was in the throes of a 
religious revolution long before the time of Moses. 
The excavators found the tom» virtually line? with 
gold leaf, and fragments of gold were found on all 
sides. The coffin reposed upon a bier inerusted with 
gold, and was supported by four lions’ paws, which 
were of the same precious metal. The coffin was 
perfectly intact, and is stated to be a magnificont 
specimen of the ancient Egyptian jeweler’s handicraft. 
The wood of the coffin is entirely covered with a frame 
of gold inlaid with lapis lazuli, carnelian, and green 
glass. There is a hieroglyphic inseription upon the 
metal plate, to the effect that the coffin was prepered 
for Queen Teie by her son, The mummy itself was 
enwrapped from head to foot in sheets of goid, with 
bracelets on the arms and a necklace of gold beads 
and other ornaments executed in the same metal 
around the neck, while the head was encircled by a 
priceless object—the imperial crown of the queens of 
ancient Egypt. The crown, though of simple design, 
is of magnificent workmanship, depicting the royal 
vulture holding a signet ring in either talon, while 
its wings surround the head and by means of a pin 
are fastened at the tips, the whole article being fash- 
ioned in solid gold without any additional embellish 
ment. This discovery is considered to be one of the 
most important from an archeological point of view 
that has been made in Egypt during recent years, 
affording as it does a priceless relic of the barbarous 
ornamentation and love of jewel embellishment which 
prevailed among the earliest Egyptians. 
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Waterproof Porcelain Cement.—Dissolve ({17.) 16 
parts of mastic in 60 parts of anhydrous (abroiute) 
alcohol, (I1.) 20 parts of isinglass in 100 parts of water 
and 10 parts of grain spirit, (III.) 5 parts of gum 
ammoniac in 25 parts of grain spirit. Thoroughly mix 
solutions 1. and IT., then add solution III. and boil 
the whole down to 180 parts, 





4 3 


THE CONSTRUCTION AND HANDLING 
OF SUBMARINES, 
WALTER BERBARD, 


is called to the subject of 


competitive trial 
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tank, main ballast tank, and seve 

iliary ballast tanks, which are distrib. 
uted in various parts of the boat. The 
“Octopus” carries very little reserye 
buoyancy, about 800 pounds, and gsyb. 
merges by pointing the bow down 
about 8 deg., using the horizontal rud- 
der for this purpose To maintain 
submergence after reaching the de 
sired depth, the bow remains pointed 
down about 3 deg., with slight varia- 
tions in each boat In making ready 
for diving, the boat is trimmed 
down by the head; and after having 
filled the trimming tanks to the re 
quired extent, so as to leave the 
amount of positive buoyancy re. 
quired, about 800 pounds, the 
craft is in shape for the plunge. Ags 
the craft gains headway, the diving 
rudder is put down, and the vessel 
dives The dcpth, registered on a 
seale, is regulated by the diving rad 
der To maintain submergence after 
arriving at the proper depth, a man 
has to receive special training in op- 
erating the diving rudder. To return 
to the surface, the amidship tank is 
first blown. This holds 1,000 pounds of 
water, which is forced out under or- 
dinary circumstances in five seconds, 


etc They are of greater struc 


ural strength and said to be able to by means of compressed air. Another 


tand the pressure of being submerged vital inter‘or feature, both for breath- 


feet, though 00 is the official ing purposes and motive power, is the 


depth required at the Newport trials compressed-air system. The air is stor- 


The “Octopus” is supplied with a new ed in a series of 2,000-pound flasks 


yetem of submarine bell signals, and other lesser ones. The latter are 
used for firing torpedoes and for blow- 
ing out the tanks. The motive power isa 
powerful gasoline engine for surface 


whereby communication can be had 
with the surface. The radius of action 


ibout 100 miles from base She is 





running and an electric motor for sub 
merged running. The speed is from 11 
In the roof is the conning tower with the steering wheel ; to the right the inside tiller wheel; below that to 12 knots on the surface, and about 
: 4 aie tha ' the wheel to operate diving rndders: aft of the ladder are the engines ; to the left are . katte 

Hast tanks, which include the forwar depth gage and air and ballast tanks, . 
and after trimming tanks, a midship 


quipped for warfare with two 18-inch 








torpedo tube Submergence is accom 
lished through the filling of the various 
when submerged. The stor 
(Continued on page 410.) 
Submarine Interior, Looking Aft. 














Hollow Copper Signal Buoy Containing Stern of a Submarine, Showing the Horizontal Signal Buoy Attached by Wire, Released 
a Telephone Receiver for Commun- Diving Rudders, the Steering Rudders, from Inside Submarine, Rises to Sur- 
ication With the Submarine. and the Propeller, face to Locate Submarine. 








Lemgth, & feet. Displacement, 2500 ons. Speed, 10 knot on surface, Submerges on an even keel. In emergency can release a §-ton keel and rige tu the sarface, 
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THE PERIL OF THE “BROKEN RAIL”—ITS CAUSE 


AND CURE. 
There is nothing to be lost and much to be gained 
by giving full publicity to any grave peril which 





threatens the public safety. Among such is to be 
reckoned the recent alarming increase in the 
preakage of steel rails on the railroads of the 
United States. The present crisis was foreseen 
and foretold years ago by the engineers of the 
railroads; it is recognized by the rail-makers 
themselves; and it has been brought forcibly to 
the public attention in the report recently pub- 
lished by the State Railroad Commission of the 
State of New York. [In this document, which 
covers the winter months of 1905-6-7, the alarm- 
ing fact is revealed that the number of broken 
rails removed from the tracks amounted in 1905 
to 1,178, in 1906 to 804, and in 1907 to 2,899, the 
increase of the number in 1907 over those in 1906 
being. therefore 360 per cent, 

The Screntivic AMERICAN has recently made a 
sareful investigation of the subject, in the course 
of which every facility was afforded, both by the 
engineers of our largest railroad companies and 
by the leading manufacturers of steel rails. The 
investigation was made by the Editor tn person; 
and he was given exceptional facilities for exam- 
ining the private records of the railroads, and 
the minutest details of the process of manufac- 
ture by the rail mills; and he takes this oppor- 
tunity of acknowledging the courtesies extended. 

That there has been a decided increase in the 
breakage of rails during the past six or seven 
years, and that this increase is unnecessary and 
could be avoided by proper methods of manufacture, 
is the claim of the railroads. The rail-makers admit 
that breakages have increased; but they attribute it, 
not to faulty methods of manufacture, but to the 
great increase which has been made in the weight of 
the rolling stock and the higher speeds at which the 
trains are run; and they suggest that the railroads 
should adopt rails of a heavier section in order to 
meet the heavier stresses imposed by modern traffic. 
To this the railroads reply that what is needed is 
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vailed, an excellent quality of rail was secured. But 
some six or seven years ago, and about the time of 
the amalgamation of the steel interests, the manu- 
facturers began to show a restlessness under the ex- 
isting conditions, and the information was sent out 


409 


preposition that they mist run their milis at a suff. 
cient speed to meet this demand; and they claim, 
and we believe the claim is made in all honesty and 
in accordance with the facts, that subject to this prope- 
sition, they are turning out as good a rail as the rapid 





























Fracture Due to a “Pipe” and Segregated Material. 
Dreaded Form of Break; Generally Derails the Train, 


the Flange of the Wheels Climbing the Rail 
at the End of the Break. 


that they could no longer accept the specifications 
of the railroads, but that because of certain exigencies 
which had arisen in the railmaking situation, modifica- 
tions were necessary in the specifications, especially 
as affecting the composition of the metal. The engi- 
neers’ specifications had to give way to those prepared 
by the manufacturers. This was followed, later, by 
a refusal of any further guarantee. The result, it is 
claimed by the railroads, has been that an -inferior 
quality of rail has been furnished, and that break- 


The Most 


“Piped” Rail. This Fissure is Frequently 
Invisible in the New Rail, Being Hidden 
in Its Interior and Only Disclosed as 
the Rail Becomes Worn. 


methods of manufacture allow. With the above facts 
in mind, a brief statement of the conditions of raii 
making as carried out formerly and to-day will, w 
think, make the question clear to our readers 

It may safely be said that there is no material in 
the whole field of steel manufacture, with the excep 
tion of armor plate and projectiles, which is sut- 
jected to such severe, such absolutely brutal trest- 
ment, as the steel rail, enduring as it does every imag 
inable kind of stress. ts material is subjected to 
terrific tension and com- 
pression, It is alternately 

















bent, twisted, and ham- 
mered; and many of these 
stresses are successively 
and rapidly applied tn the 
reverse direction The 
principal desirable qualtl- 
ties in a rail are hardress 
crushing and 
abrasion, and toughness 
to resist fracture. Aa we 
now shall endeavor to 
show, it has been in the 


to resist 














Showing How Fragments Break Out from Side of Head. Due te Flaws 


Carried Over from Ingot. 


not heavier rail sections but better material; and in 
proof of this, they point to the fact that even after 
the weight of the rails had been raised from 80 
pounds to 100 pounds per yard, the increase in break- 
ages continued to rise at an accelerated rate. 

The engineers of the railroads state that they are 
anxious to secure rails only of the very highest qual- 
ity, and that, if it should be shown to be necessary, 
they are willing to pay the higher price which may 
be demanded for producing a rail of the desired com- 
position, strength, and wearing qualities. The manu- 
facturers, on the other hand, em- 


Long Breaks Commencing in Base of Rail, and 


endeavor to secure beth of 
these qualities, that many 


Extending Diagonally to the Head. of the difficulties of the 


ages have increased correspondingly. We are satis- 
fied that the fundamental causes of the present trou- 
ble are to be found in the fact that the best quality 
of ore suitable for the Bessemer process has been 
exhausted, the present ranges yielding ores which 
under the Bessemer process are highly unfavorable to 
the production of the quality of steel desired, and 
to the further fact that to produce high-quality rails 
would so greatly limit the output of the rail mills 
of the country, that they could not possibly keep pace 
with the demand. T[vail-makers start out with the 


present situation are to 
be found. Briefly stated, the process of makin 
Bessemer steel rails includes, first, the recovery of 
the iron from the ore by smelting in a furnace; sec- 
ond, the removal of all of the carbon and as much 
of the other undesirable constituents as possible by 
“blowing” in a converter, where these elements are 
burnt out of the metal as streams of air are forced 
through it; third, the introduction into the blown 
metal of the percentage of carbon desired; fourth, the 
casting of the treated metal, which is now Hessemer 
steel, into an ingot; and last, the rolling of the ingot 








phatically declare that subject to 
the present conditions imposed by 
the limitations of the Bessemer 
process and by the necessity of 
running their milis at the fullest 
capacity in order to meet the enor- 
mous demand, they are making the 
very best possible rail that can be 
produced. After a careful inspec- 
tion of one of the largest rail mills 
in the country, we are satisfied 
that, subject to the conditions 
given in italics above, the manu- 
facturers are making about as 
00d a rail as they can. 

A few years ago, the failure of 
rails was not more frequent than 
might be expected in a steel struc- 
ture subjected to such extraordi- 
narily severe usage as this impor- 
tant member. At that time it was 





customary, at least on the more 
important railroads, for the engi- 
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neers to prepare their own specifi- 
tations, and these were accepted 
by the manufacturers, who gave 
with each contract a guarantee. As 
long as these specifications pre- 


A “Pipe” in the Head of the Rail 
Started This Fracture, Note 
Fibrous Structure. 








sof CROP 


25 fo CROP 














sitieieed 














Section Through Ingot. 


Impurities and “ pipes” form at top of ingot. 
cent should be entirely ent off a8 scrap. 


One Half of the Head of Rail Split Away 
25 per Along the Line of an 
Old “ Pipe.” 
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lov o the finished steel rail The chemical com- 
osition of the steel is determined by the treatment 
in the converter; where, as above stated,.the undesir 
ible elements in the irom are removed, or, as fa 

possible, reduced in percentage The impurity which 
causes the most trouble by producing brittleness in 


a rail is the phosphorus But infortunately, the 
phosphorus cannot be removed by the Bessemer pro 
cess; and, consequently, the percentage which exists 
in the ore will be found in the finished rail The 
which is the principal hardening element in 
entirely 


carbon 
the rail, can be perfectly controlled It can b 
1 the process of blowing, and the desired 


burnt out i 
percentage reintroduced by pouring a certain amouni 
~~ molten spiegeleisen into the converter after the 
blowing is over 

By way of illustrating the composition which would 
give an ideal rail, we will take the case of some rails 
which were rolled under the specifications of an engi 
neer of international reputation, who has given his 
whole life to the study of this particular question 
These rails were rolled at a leading mill in Pennsy!l 


vania, between the years 1897 and 1898 
Carbon 0.60 to 0.65 per cent 
Phosphorus not over 0.06 per cent 
Manganese 1.10 to 1.30 per cent 


In this rail the phosphoru’ is exceedingly low and 
the carbon io high; thus securing, as far as the chem 
ical composition is concerned, a rail that combines 
hardness with toughness. These rails have exhibited 
magnificent wearing qualities. Some of them, which 
were laid at the entrance to one of the biggest and 
busiest terminal stations in this country as long as 
twelve years ago, have in the interim, carried a 
traffic of 350,000,000 ton Yet in all these years they 
have shown a wear of only 3/32 of an inch on the 
head of the rail; and all the joints are to-day in per- 
fect condition. Although 





this particular lot of 


rails was of exception 


ally high quality, it 
may be said that 
the averrge rails of 


rolled to 


the specifications of the 


that period 


engineers of the rail 
roads, were, in a gen 


eral way, of the same 


hardness tough 
ness and durability. 
Now let us compare 


the composition of 
those raiis with that of 
the typical rail which 
is being rolled to-day 
ander the specifications 
of the manufacturers 


rhe following table 
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high. phosphorus, the rail mills attempted to meet the 
difficulty by lowering the percentage of carbon, and 
for a while they succeeded in turning out rails which 
were tough enough not to break under winter traffk 
and heavy load. jut these rails proved to be deficient 
in hardness They battered down badly and wore 
away quickly on the curves In answer to the de 
mands of the railroads, for harder rails, they raised 
the percentage of carbon; but although they furnished 
a rail of sufficient hardness, the high carbon and the 
high phosphorus together gave too brittle a rail, and 
hence the enormous failure of nearly 3,000 rails in 
three months in this State alone during the past 
winter 

So much for the question of the composition of the 
rail, which, after all, is scarcely more important than 
the question of its mechanical treatment in the pro 
cess of casting and rolling There is no denying that 
the rail mills have lately been up against a very hard 
proposition; for not only have they been trying to 
make tough rails from high-phosphorus ores by a 
process that was never intended for such a purpose; 
but they have been confronted by the conditions, that 
if they were to keep pace with the ever-increasing de 
mand for rails, they must increase the output of their 
mills, and hurry up the process of manufacture from 
one end to the other 

Now, as a matter of fact, the only earthly chance 
for the production of a good quality of rail by the 
Bessemer process, when the ores are of undesirable 
quality, lies in the extension of the time of manufac 
ture, not in its curtailment, as we shall now proceed 
to show 

We have already explained that after the molten 
cast iron has been blown in the converter, the proper 
percentage of carbon is reintroduced by pouring some 


molten spiegeleisen into the blown metal. When the 
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thirds, the rejected portions being remelted in the 
furnace, 

jut in the endeavor to increase the output of the 
mills and keep pace with the demand, manufacturers 
have reduced this cropping of the ingot to as low, in 
some cases, as from 8 to 10 per cent, removing merely 
the extreme end of the ingot To take a typical case, 
an ingot measuring 19 inches by 19 inches by 48 
inches long, if cropped 30 per cent would make three 
80-pound rails; but with a cropping of only 7 or 
8 per cent, the same ingot would produce four such 
rails 

Now the engineers claim that this extra rail is not 
reliable, both because of the segregated materia] 
which it contains, and because of the fact that as it 
is rolled down to shape it is liable to include the 
pipe,” or incipient longitudinal fracture which ex- 
isted in the ingot itself. The manufacturers, on the 
other hand, claim that while they cannot produce 
quite so good a rail from the upper fourth of the ingot, 
they can still produce a sufficiently good rail for prac 
tical purposes A rail which contains within itself 
the unclosed, unwelded opening, which was carried 
over in manufacture from the ingot, is known as a 
piped” rail. The claim that the 


breakages rarely occur from “pipes.” The engineers 


manufacturers 


contradict this, and say that the experience of last 
winter particularly shows that “pipes” were the most 
frequent cause of breakage. It would certainly seem 
from a study of the accompanying photographs, which 
were taken at random from hundreds of rails which 
lay alongside the tracks of one of our leading rail- 
roads, that piping” is by no means an infrequent 
cause of rail breakages 

From the above considerations we believe our read- 
ers will agree that the situation is pretty clearly 
defined Evidently, under existing conditions, with 
the low-phosphorus ores 
practically exhausted, 














the only thing left to 
be done, if we are 
to have absolutely re- 
liable rails that will 
not break under the 
present heavy loads and 
under the conditions of 
frozen tracks, is to 
abandon the making of 
rails by the Bessemer 


process and get rid of 
j the phosphorus and oth- 
j er impurities by adopt- 
| ing in its stead the 
Open-Hearth process; at 
once return to the 
slower methods of man- 
ufacture of a few years 
—-=+ ago; be content to 











shows the composition 
adopted by agreement 
among the manufactur 
ers themselves; and it 
represents the composi 
tion of the rails which 
have been breaking so 
badiy during the past 
winter, photographs of several of which 
they lay along the side of the tracks, are shown in 


taken as 


the accompanying illustrations 
Carbon 0.50 per cent. 
Phosphorus not over 0.10 per cent 
Manganese 0.80 to 1.10 per cent 


Comparing this composition with that of the earlier 
rails, it will be seen that the phosphorus has been 
raised from 0.06 to 0.10 per cent, an increase of over 


60 per cent. This increase is one of the chief causes 
of the brittleness of the present rails. The phosphorus 
is present, not because of any wish of the makers to 
raise the percentage, but because the low-phosphorus 
ores have been pretty well exhausted from the mines, 
and a grade of ore has been reached which is high in 
phesphorus The manufacturers would be only too 
giad to reduce this percentage; but as long as they 
use the Bessemer process, they are quite unable to 
do 80 

The only method known by which steel rails low in 
phosphorus can be made in large commercial quanti 
ties and at a moderate price is the open-hearth pro 
cess, But the number of open-hearth rail-making 
plants in the country is very limited, and it has been 
estimated that to put in open-hearth plants would in 
volve first and Jast an outlay of over $60,000,000. Nat 
uraliy, manufacturers are desirous of holding on to 
the Bessemer process in spite of its limitations; and 
there seems to be little doubt that the cause of the 
rejection of the engineers’ specification and the sub- 
stitution of their own, is to be found in their realiza 
tion of the fact that to make steel rails of the com 
bined hardness and toughness demanded by the rail 
roads is no longer possible with low-grade ores under 
the Bessemer process. When the quality of the ores 
coming from the mines began to depreciate, showing 


of Bending a Rail Across a Tie. 
Side of a Well-Tamped Tie. 
as Shown, in a Longitudinal Fracture. Manufacturers Claim That Most 
This Way; Engineers Claim That “ Piping ” 
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addition is made, it is desirable that some little time 
be given for the necessary reactions to take place; 
and in the early days of manufacture quite a definite 
period was allowed before the recarbonized metal was 
poured into the ingot mold. To-day, however, there is 
no delay whatever, the spiegeleisen being introduced 
into the converter at the very time that the latter is 
being tipped over to discharge its contents into the 
ladle; and from the ladle the metal is immediately 
poured into the molds 

Another, and by far the most serious, change which 
has been made in the endeavor to increase the output 
and reduce the time of manufacture relates to the 
cropping of the ingots By referring to the accom 
panying illustration showing a_ vertical section 
through an ingot after it has cooled, our readers will 
see that in the process of cooling two important 
actions take place. First, there occurs what is known 
as a segregation of the material; that is to say, cer- 
tain of the constituents of the steel, such as the car 
bon, phosphorus, and other impurities, being of lighter 
specific gravity, tend to separate out from the mass 
and gather toward the top of the ingot. Also, since 
the metal cools from the outside toward the center, 
there is a tendency of the solidifying metal to shrink 
toward the outer surfaces, and this causes a cup- 
shaped depression at the top of the ingot, which ex- 
tends down in the form of a narrow slit or crack into 
the body of the metal, which, together with gas bub 
bles, forms what are known as “pipes.” Evidently, the 
upper portion of the ingot, because of this segrega- 





tion and piping, is less pure, more brittle, and more 
subject after rolling to contain longitudinal flaws. 
Consequently, in former days, it was customary to 
> 


crop off from the ingot from 25 to as high as 33 per 


cent, and roll the rail out of the remaining two- 
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crop more freely from 


sors 
Bottom View end Side Elevation of a Rail Tested to Destruction in Testing Machine to Show the Effect the head of the ingot: 
This Oceurs When a Heavy Wheel Load Bears on the Rail on Each ; 
The Effect is Frequently a Break in the Base of the Rail, Starting, 
Breaks Occur in 
is the Chief Cause. siewes 


“and also adopt, in the 
manipu- 
lation of the rails, a 


subsequent 


process with 

more frequent 

through the rolls and a 

more gradual bringing of the rail to its final shape. 
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THE CONSTRUCTION AND HANDLING OF SUBMARINES. 


(Continued from page 408.) 


passes 


age batteries are stowed in tanks inside, at the bot- 
tom of the boat, and by a system of clutches the main 
shaft can be connected to either the motor or gasoline 
engine 

The Lake” is a specimen of the even-keel type of 
submarine, which was launched at Newport News in 
February, 1906. She has a submerged displacement 
of 250 tons, is 85 feet long, and has been manufac- 
tured in this country and abroad for several years 
by the Lake Torpedo Boat Company. The term 
“even-keel” refers to its method of submergence, the 
vessel attaining submerged depths without changing 
its longitudinal stability or horizontal trim, as it is 
unnecessary to point the bow downward in order to 
submerge. The “Lake” is constructed with steel cigar- 
shaped hull, over which is built a wooden superstruc- 
ture, which forms a level deck of a few inches free- 
board while the vessel is on the surface. Within this 
superstructure, and outside of the steel hull, are stored 
the gasoline fue! tanks, air flasks, ete. Water is also 
admitted to the superstructure when the vessel sub- 
merges. The Lake boat has the same motive power 
as the Holland boat. The air system also is prac 
tically the same as in the Holland boat, but the air 
flasks are stowed on top of the main steel hull in- 
stead of inside. Submergence is attained first by ad 
mitting water ballast to tanks contained in the steel 
hull and superstructure to bring the craft awash, or 
with tip of sighting hood alone showing above the 
surface; and then hydroplanes, or horizontal steel 
wings at the sides of the vessel, are tilted in such 
manner as to cause the water to impinge against them 
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the boat down to the desired depth. A large 


and drivé 
tower is on top of the hull, of the same struc- 


conning 

tural ength as the latter, and through this projects 
the omniscope or periscope. All the mechanism for op- 
erating the boat is centered in the conning tower. 


A water-tight hatch is provided to seal the conning 
tower off from the hull of the craft. One of the prin- 
cipal features of the Lake boat, devised to insure 
greater safety of the crew during submergence, is that 
of a drop lead keel of 5 tons weight, which can be 
readily freed from the bottom of the boat in case of 
danger by pulling a lever, thus giving the craft suf- 
ficient buoyancy to return to the surface. It is claimed 
that the knowledge of the letting go of this keel, which 
will instantly give 5 tons of positive buoyancy, in- 
spires a feeling of safety and tends to banish ner- 
yousness from the crew while the boat is submerged 
at great depths. Forward is also a diving compart- 
ment for leaving the vessel when submerged, working 
on the same principle as a diving bell. This com- 
partment is not so much a safety compartment as it 
is for a diving bell for carrying on work at the bot- 
tom of harbor entrances, through which a diver may 
proceed to the water-bed and submarine mines can be 
destroyed and laid. The vessel has buffers or wheels, 
which keep the hull from injury when running on 
the bottom. The “Lake” has twin screws, which are 
driven by gasoline engines when traveling on the sur- 
face and by electric engines alone when submerged. 

One of the up-to-date features recently instailed on 
the “Plunger” is a copper signal buoy, 15 inches in 
diameter, which is arranged to be readily released 
from the inside in case of danger while the boat 
is submerged. This rises immediately to the sur- 
face, indicating the exact position of the craft, and 
serving as a distress signal in case of an accident. 
The ball buoy and a reel of 200 feet of 3/16-inch bronze 
wire are incased on the bridge, just in front of the 
conning tower in a box-like compartment. A telephone 
can be installed inside to afford direct communica- 
tion to the submerged boat. -Large ring holes also 
have been attached to the “Plunger” and the other 
submarines, so that they can be lifted and brought to 
the surface immediately in case of a disaster. 

Of unusual and timely interest are the photos here 
reproduced, giving a realistic glimpse of one of these 
wonderful little engines of destruction of the diving 
type now in service. Both sides and every foot of 
the round steel tube are lined from stem to stern 
with intricate and delicate machinery, levers, valves, 
ete., each having a particular function in manipulating 
and operating the fish-like craft in the depths of the 
sea. The center view, looking aft, shows the com- 
manding officer’s platform above the conning tower 
and steering wheel. To the right is the large inside 
tiller wheel, and below, the wheel to operate the diving 
and horizontal rudders, while in the background is 
the compartment for the engines. On the left is shown 
the large indicator, registering the submarine’s dept 
below the surface, and its deflection from the hori- 
zontal. Below this is one of the 2,000-pound air 
flasks, underneath which is one of the ballast tanks. 
The bow view shows the main fighting feature of the 
craft, viz., the torpedo tube, and the pipe above con- 
nected with the air flask for expelling the torpedo 
from the tube. On the right.and left sides are seen 
the air flasks and ballast tanks. The important for- 
ward trimming tanks are shown on either side of the 
torpedo tube. The vessel is made to dive bow down 
by aid of each particular tank. Above the torpedo 
tube are a special steering wheel for pointing the sub- 
marine at the time of firing, depth registers, speed 
indicators, etc. For getting the range while submerg- 
ed, a periscope is employed, the end of which pro- 
trudes a foot or more above the surface, which reflects 
below the location of surface objects. On firing a tor- 
pedo, the boat has to be pointed, put nearly level, and 
at the same time kept beneath the surface at the re- 
quisite depth, so as to have the periscope lens just 
clear of the water—all of which requires great care 
and intelligence on the part of the officers and crew. 

———————__ —>+-2 > 
The Current Supplement. 

The new Connecticut Avenue Bridge at Washington, 
D. C., the largest of its kind in the world, is about 
to be opened. This is one of the most noteworthy 
concrete bridges in the world, for which reason engi- 
neers will doubtless read with interest Mr. F. N. 
Bauskett’s article on the structure in the current 
Surprtement, No. 1637. Simon Lake writes on safe 
submarine vessels and the future of the art. Coming 
as they do from a well-known authority, his criti- 
cisms and his advice are valuable. A new method of 
treating sewage, invented by W. D. Scott-Moncrieff, is 
described and illustrated. M. Klar’s splendid disser- 
tation on the manufacture, denaturing, and the tech- 
nical and chemical utilization of alcohol is concluded. 
In this particular installment he describes the malting 
process, the gelatinization of the raw material, the 
saccharification of the raw material, production of 
the yeast, fermenting the sweet mash, and the pro- 
duction of alcohol from the mash, Joel A. Allen con- 
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tinues his treatise on the influence of physical condi- 
tions in the origin of species. Our Berlin correspon- 
dent discusses electrically-operated equatorial mount- 
ings for telescopes, elucidating his remarks with many 
helpful photographs. “A Method of Photometry of 
High Candle Power Units” is a title of an iconoclastic 
article by F. B. Lambert. The two hundredth anni- 
versary of the birth of Linnzwus falls upon May 23, 
1907, and for that reason the splendid biography pre- 
pared by Dr. H. Kramer should be read with interest. 
Dr. Alfred Gradenwitz describes a new direct-reading 
wind gage. 
~~» + @ - »——_________ 
The Geological Survey's New Director, 

With this issue, a new name appears at the head 
of the weekly press bulletins published by the United 
States Geological Survey. It is that of the new direc. 
tor, Dr. George Otis Smith, who was appointed by 
President Roosevelt to succeed Mr, Charles D, Walcott 
on the retirement of Mr. Walcott from the directorship 
to take up his new duties as secretary of the Smith- 
sonian Institution. 

Dr. Smith is one of the younger members of the 
Survey in point of age, as it is only thirty-six years 
since he was born at Hodgdon, Aroostook County, 
Maine. He has, however, had fourteen years of con- 
tinuous service in geologic work. After graduating 
from Colby College in 1893, he joined a Geological Sur- 
vey party working on the Marquette iron range, Michi- 
gan. During the three following years he took a post- 
graduate course in geology at Johns Hopkins Univer- 
sity, receiving in June, 1896, the degree of Ph.D. As 
the result of a civil service examination which he took 
for the position of assistant geologist, he became con- 
nected with the United States Geological Survey soon 
after his graduation. 

As assistant geologist and as geologist, Dr. Smith 
has worked in Michigan, Washington, Utah, North Caro- 
lina, the New England States, New Jersey, and Penn- 
sylvania. For seven field seasons he was engaged in 
reconnaissance and detailed surveys in Washington. 
In the course of this work he made a special study of 
several artesian basins, and the results were published 
in a water-supply paper. He made a report also on 
the coal fields of the Pacific coast. The results of his 
investigations in Washington found further expression 
in a report on the rocks of Mount Rainier, in the 
Tacoma, Ellensburg, Snoqualmie, and Mount Stuart 


* folios, in a professional paper on the geology and 


physiography of central Washington, and in a paper on 
gold mining in central Washington. In addition Dr. 
Smith contributed articles to the bulletins of the Geo- 
logical Society of America, and to various periodicals. 

In 1900 the United States Geological Survey issued 
the Tintic Special folio in which Dr. Smith described 
the geologic structure of that famous Utah camp. He 
had previously co-operated with Mr. G. W. Tower, Jr., 
in producing a report on the geology and mining indus- 
try of that district. 

Following his years of activity in the far West, Dr. 
Smith began areal work in Maine. Eventually, super- 
vision of all the Survey’s geologic work in New Eng- 
land was assigned to him, and direction also of the 
geologic work in the areas of crystalline rocks in New 
Jersey, Pennsylvania, and Maryland. In the course 
of these investigations he made a special study of 
several economic subjects. The Survey's statistical 
reports for 1905 on mica, graphite, and asbestos were 
prepared by him. Last July he was appointed geolo- 
gist in charge of petrology with scientific supervision 
of the Survey work in that department. 

Recently Dr. Smith has had special opportunities of 
studying the methods and organization of the Survey 
and of other government bureaus. He served as chair- 
man of the committee on accounting and bookkeeping, 
which has been working for the past year under the 
direction of the committee on departmental method 
appointed by the President and‘ known as the Keep 
Commission. 

Dr. Smith is a fellow of the Geological Society of 
America, a member of the American Association for 
the Advancement of Science, of the American Insti- 
tute of Mining Engineers, of the American Forestry 
Association, and other scientific societies. 
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A gasoline tank rarely explodes, It cannot unless 
it contains gasoline vapor and air in explosive propor- 
tions, which latter condition is almost never present. 
It does not explode because it contains too little air 
or too much gasoline. Even if a tank of gasoline 
were to burst from heat applied to its exterior, the 
confined heavy gas would not explode if in contact 
with flame or fire, but would burn instead. True, a 
tank of gasoline with no vent could do considerable 
damage were it to burst and throw burning oil and 
flaming gas ahout, but one thousand gallons of gaso- 
line in a vessel’s bilges would not be so dangerous 
from explosion as a hundredth of that amount. The 
larger quantity would burn rapidly, while the smaller 
would be sufficient, if mixed with the proper amount 
of air, to utterly demolish almost any boat, 


ait 





Correspontence. 





Cycione Observations, 


To the Editor of the Screntiric AMERICAN: 

I notice in issue of March 16 article by W. T. Hall 
in regard to center of funnel of cyclone being white 
Some years ago I saw a phenomenon similar to that 
on a small scale when | visited the great Karg gas 
well at Findlay, Ohio. The fiow of gas from a pipe 
5 inches in diameter, and at a pressure of (I think) 
175 pounds to the inch, was ignited and allowed to 
issue from the pipe horizontally about three feet above 
the water of the river. The force of the gaa pro- 
jected the flame from 50 to 100 feet horizontally, and 
the heat and currents caused the steam rising from 
the water to take form of miniature cyclones, end cne 
after another they formed and slowly moved over the 
water in a course parallel to the flame, and each one, 
shaped like a slender vase, semi-transparent, showed 
a whitish core or center its entire length. I[t was 
in the dusk of evening, and in the strong light these 
twisters showed with remarkable distinctness. asd 
one after another they rose upward and disappeared. 
I thought at the time that conditions must be similar 
to cause the great destructive cyclones. 

In the same paper, relating to the experiment in 
acoustics where the boy ringing a belli ran to meet 
others, and the effect of the sound on those meeting 
him: I have frequently noticed the same effect when 
riding on the cars and meeting another locomotive 
on which the bell was ringing. As our car approached 
the strokes of the bell would be abnormally loud, and 
soon as we passed the sound of the bell was scarcely 
heard at all. I have wondered what the reason was 
and never heard it explained. FP. M. Prmesr, 

Klamath Falls, Ore, 





The Prevention of Sea-Sick ness. 


To the Editor of the Screnrivic AMERICAN: 

Through the kindness of the American consul-gen- 
eral here, my attention is called to No. 293 of the Ex- 
port Edition of the Screntivic AMERICAN, January, 1907. 
On page 15 of this number you publish “A New Remedy 
for Sea-Sickness.” 

Allow me, in the interest of ocean travelers in gen- 
eral, to state the following: 

For the last fifteen years I have studied the ques- 
tion of a costless prevention of sea-sickness. 

A remedy for curing sea-sickness there is none, and 
will never be. The point therefore lies in its preven 
tion, for “prevention is better than cure.” My simple 
head-bandage made by folding a towel, a large hand- 
kerchief or anything similar, dipped into hot salt or 
sweet water, and applied round the head a few times, 
restores the proper circulation of the blood, relieves 
the abdomen from pressure, and cheeks the cerebral 
anemia. 

The question I wanted to solve was to find a costless 
way of preventing sea-sickness. While traveling over 
thirty years in all kinds of weather, at all seasens, on 
the seas of this globe, I always felt a great piliy for 
the steerage passengers, especially women and child 
ren, who had to suffer so severely when the sea got 
rough. For this reason I had to abstract from the ap- 
plication of any apparatus, be it electrical appliance, 
thermophore, or any other construction for which a 
man has to pay. 

The system of hot-water bandages round the head 
(as one can hardly call it an invention) is mine; all 
inventions and constructions that have come out ever 
since I published my simple prescription are based on 
my system and have passed through my hands; up to 
now every one of them I have had to condemn for be- 
ing too heavy, cumbrous, dangerous, or too costly, ete. 

If any of them were useful the large steamer com 
panies would have accepted them at once, You can 
well imagine how very important it is for steamer 
companies to prevent people becoming seasick In the 
cabins. How pure and sweet the air would be at sea 
in the cabins if it were not for the repented vomiting 
of bile, whose effluvia are extremely volatile and settle 
down at once in the curtains, floor, ceiling, paint, sofa, 
beds, etc., of the cabins. Thisin time forms one of the 
principal items denominated by travelers, when they 
enter a cabin, as “ship’s smell.” 

Perhaps you will in the interest of humanity pub- 
lish this letter (you will plainly see thet I haye no 
monetary interest in the matter), and also publish my 
prescription for the prevention of sea-sickness, which 
ought to be copied by your newspapers. In winding up 
allow me to say that hundreds of people whom I have 
never seen in my life have written to me to express 
their thanks for my prescription. 

Eucene Worry, Explorer. 

Munich, Bavaria. 

[The prescription referred to in the above letter 
instructs the patient to lie down flat on the back, end 
fold a towel soaked in water, as hot as can be endures 
and as tightly as possible around the head, reheating 


the towel at intervals.) 
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CONSTRUCTION OF FLORIDA EAST COAST RAILWAY. 


BY ALLEN HALE, 


The extension of the Florida Bast Coast Railroad to 
the city of Key West, Fla., which was partially de 
cribed in the Screxriric American in 1905, has pro 
greased to such a point that an idea can now be gained 
of the really remarkable engineering feats which are 
being earried out in the construction of what is really 
a railroad over the sea his is not a figurative term 


by any means, for of the 156 miles of track which must 


completed between Miami on the mainland and Key 


West, full miles will lie over the water, and a 


considerable portion over the sea itself 
rhe Florida ke may be called a series of stepping 
stones leading into the ocean They extend between 


the Florida peninsula and Key West in the form of 
a curve, the channels separating the islands varying 
from a few hundred feet to several miles in width 
Between the nearest key and the mainland is a stretch 
of salt 


which must be spanned by 


formation will 


water marsh, 


trestling and other structures, as the 
not admit the building of a solid roadbed. The first 
29 miles of line south of Miami are along the main 
work is comparatively easy 


land, where construction 


The next 19 mile however, are through a heavy man 
grove swamp, with insufficient water to float dredges 
and not enough material within reach for wheelbarrow 
work; a condition which made it necessary to dig 
channels to accommodate the dredges used in building 
this section of the embankment. At Land’s Erd, where 
the swamp begin two dredges were first constructed, 


and an excavation made wide enough to contain a 
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Knight's Key channel, 7,300 feet; across Moser Key 
channel, 7,800 feet; and across Bahia Honda channel, 
4,950 feet. The material of these islands is coraline 
limestone. In many places the embankment is 8 or 9 
feet in height, which when the roadbed is ballasted 
with the same material, affords foundation for one of 
the finest and safest tracks in the world. 

South of Bahia Honda the work is being done largely 
Three or four large 
At the 
present time there are ten excavators employed in the 


by land dredges or excavators 
land forces are assembled in this territory 


work, each excavator being expected to do the work 
of 50 or 100 men daily. In’ getting in on the line of 
actual work, many of these excavators had to dig their 
own way, and were from one to four months in reach- 
ing their respective stations 

The route over which the line is to be constructed 
consequently offers a variety of problems for the engi 
neers to solve. As already stated, the great extent of 
marsh requires not only very large fills, but extensive 
trestling, and much of this work is almost as difficult 
and expensive as the viaducts which must be built be 
however, the engi 
suction 


tween the keys As is indicated 
advantage of 
have accomplished results 


neers have taken powerful 
dredges, and in this way 
which would have been impossible to attain without 
the aid of such machinery While the roadbed has 
been thrown up by means of these dredges through a 
portion of the Everglades, they have also been em 
ployed for filling on some of the low marshy islands. 
At some points a wooden framework has been made 


along the right of way Through this has been ex- 

















CONSTRUCTING THE CONCRETE VIADUCT THAT WILL SPAN THE OCEAN BETWEEN LONG AND GRASSEY KEYS. 


Leneth, 10,158 feet 
above high t 
dredge, with a depth of 2\ feet of wate: Then these 
iwo dredges made their way down the two sides of the 
embankment, digging their own channels and using 
the material exeavated for rearing the railroad em- 


bankment, but hampered and delayed at many points 


by the rock, which came so near the surface as to 
pecesaitate the constru 1 of lock to float the 
dredges over them lwo additional pairs of dredges, 
making six in all. have been employed in this particu 
lar work, two of them starting at the southern end of 
the section and working north, while the other two 
worked up through Black Water Bay to Barnes Sound 
to about the middle point of this construction 

Nearly thirty islands are to be used for short 

retches of tl construction, the longest beirg 16 

tles, cn Key Largo. More than 50 miles of rock and 
earth embankment will be built where the intervening 
water is shallow; but where the water is deeper and 
he onenings are exposed to storms by breaks in the 
outer reef, concrete-arch viaduct construction will be 
ueed, consisting of 50-foot reinforced concrete, circular 
arch spar in ie with occasional spans of 60 feet 
This will be the most difficult part of the work. The 
water is fro 1) to 30 feet deep in most places, and 
the bottom is limestone There are four of these arch 
viaduets, aggregating 78 miles in length They ex 


ten from Long Key to Conch Key, 10,500 feet; across 


The viaduct will contain 186 arches of 50 feet span. Every fifth arch will have 60 feet span. Height 3] feet 


Chis picture shows the arch and spandre! wal! forms in place ready to receive the concrete, 


tended pipe from the dredges, and this immense trough 
filled with the detritus consisting of sand, mud, and 
gravel taken by the dredge from the shore of the key 
or some other convenient point. The wooden frame 
work holds the material in place roughly, forming the 
roadbed, which is surfaced with coral rock where 


possible. 
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MAP OF FLORIDA EAST COAST RAILWAY. 
From Jacksonville to Miami is 366 miles; from Homestead to Key 
West, 128 miles. 


It may be needless to say that the building of the 
concrete viaducts has been one of the most interesting 
phases of the entire project, not only because of the 
size of the larger ones, but by reason of their loca- 
tion. It can be said that they are being constructed 
literally upon the open sea. In many places, where 
the water is deep enough to float a large-sized ocean 
steamship, and where the locality is exposed directly 
to the gales of the Atlantic, much of the work thus 
far completed has been performed by floating plants, 
where the concrete is mixed and placed in position by 
means of powerful boom derricks. In the shallower 
waters, molds for the foundation of the viaduct have 
been formed by driving piling which supported water- 
tight framework. The water was then pumped out, 
and the molds filled with concrete in the usual manner. 
In many places, however, the depth of the water has 
prevented this mode of operation, and it has been 
necessary to sink caissons or to construct coffer dams 
in which to place the material,..,s-the-photographs 
show, the concrete utilized is reinforced with metal 
rods, which extend from top to bottom of the mass, 
thus strengthening it considerably. The concrete 
arches are of course formed in molds of timber, but 
these are constructed on the mainland and towed into 
position by means of steamers. It may also be added 
that all the material, including the broken stone for 
the concrete, must be shipped by boat from Miami, 
near which town it is quarried. This is true of all 
fuel, supplies, and water for the men upon the work. 
In many places, in order to get supplies to the excava- 
tors, the supply boats have to travel eight or nine 
miles out of their way to reach a point not over a mile 
distant in a straight line. 

Every drop of water used by the men“and machinery 
has been, and must still painfully be, transported in 
tanks more than 100 miles. At one time it was thought 
to cut this distance down by hauling water from Mana- 
tee Creek, 50 miles distant. Accordingly a water station 
was put in, and an attempt made to haul water from 
that point. Along came a northwest wind one day and 
blew the water out of the bay, so that it was impossi- 
ble for boats to get within two miles of the water sta- 
tion, and it was necessary to go back to Miami until 
the water regained its natural level. Three weeks 
later the wind came from the southeast, and piled the 
water up in the bay in such quantities as to drive them 
out again. 

Engaged in the work have been 9 sternwheel boats, 
3 tugs, over 100 lighters or barges, ranging from 100 


feet in length to 120 feet and from 25 to 30 feet in 

















THE CONCRETE VIADUCT AT THE LONG KEY END. 


THESE CONCRETE BRIDGES ARE CONSTRUCTED 


LITERALLY OVER THE SEA. 
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width, 28 launches of various sizes, 6 or 8 pile drivers, 
crete mixing plants costing $16,000 to $17,000 


4 or 5¢ 

each, 10 excavators, 3 derrick pump barges, 13 dredges, 
each V: ing in capacity from 10,000 to 200,000 cubic 
yards per month, machine shops, ways, locomotives, _ 
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The work is carried on entirely by the Florida East 
Coast Company itself, under the immediate direction 
of the vice-president, Mr, J. R. Parrott, who is its 
directing force, and Mr, J, C. Meredith, the construct- 
ing engineer. No contractors are employed. Under 
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new heavy hauling car lately built in France for the 
Minister of War by the Mors Company of Paris. -it is 
a long platform car with an unusual wheel-spread, 
having an open driver's cabin placed just back of the 
radiator. The motor is of the upright 4-cylinder type 

















AMONG THE FLORIDA KEYS. JEWFISH CREEK DREDGE ENGAGED IN 


EXCAVATING. 


and a quantity of minor machinery and equipment, 
which altogether has cost the company more than 
$450,000 

While this remarkable railroad on the sea will be 
one of the most expensive projects of its kind ever 
completed, it will result in the development of Key 
West into one of the chief seaports of the United 
States. The plans of the railroad company provide 
for the formation of a harbor which will contain no 
less than 170 acres. It will include the building of 
extensive docks and terminals, from which an ocean- 
going ferry will transport cars directly to Havana. 


the constructing engineer are the assistant and second 
assistant engineers, a general foreman in charge of a] 
the work under the chief assistant and superintendent 
of dredges, a master mechanic, foreman of carpenters, 
chief of drafting department, chief office assistant, 
auditor, superintendent of commissary, chief storekeep- 
ers, paymasters, superintendent of marine department, 
engineer of marine department, and engineers and fore- 
men in charge of each specific piece of work. At pres 
ent about 3,000 men are engaged in the work, but as 
many as 4,000 have been employed at one time. 

While a considerable mileage of track has already 
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A ROCK FILL ALONG THE ROAD AT KEY LARGO. MORE THAN FIFTY MILES 
OF SUCH EMBANKMENTS MUST BE BUILT, 


and is rated at 24 horse-power. Chain gear is used 
upon the rear wheels. The hauling car can take a net 
load of 8,000 pounds or more. It is designed to be 
used for the rapid supply of fortresses, and in case 
of mobilization it will be of great value, especially in 
transportation of water, as it can carry four great 
metallic casks which will replace the usual tanks, as 
the latter are difficult to handle, The Lorraine-Die 
trich Company, of Paris, have also brought out a new 
car for the army. This is a touring car, and is re 
markable for the fact that it has six wheels. A much 
greater length can be given to the car. it hae four 


























THE MATERIAL OF THE KEYS IS CORALINE LIMESTONE, WHICH MAKES AN 


EXCELLENT BALLAST. 


In this picture, the men are shown getting out the rock for the embankment at the left, 


The present plans include the construction at Key 
West of one large drydock and ten wharves, each 800 
feet long and 100 feet wide, with basins 200 feet wide 
between, in which the depth of the water will be from 
20 to 40 feet. The piers will afford berths for forty 
vessels averaging 400 feet long. As the distance from 
Key West to Havana is but 90 miles, the transporta- 
tion of freight and passenger cars by means of power- 
ful steam ferries is entirely practicable, and it is 
expected that the trip can be made in about four hours 
across the Gulf of Mexico, 


been laid upon the keys as well as the extension 
through the Everglades, the concrete viaduct will prob- 
ably not be entirely completed before 1908. It is cal- 
culated to have the extension in operation, however, 
by transferring passengers and freight across the wider 
channels between the keys, so that travelers may be 
utilizing this route to Key West and Havana within 
the next year. 
———___—___——=—9 + ore 

Among the new automobiles for army use which 

have appeared on the Continent we may mention the 


RANK VEGETATION GROWS ALONG THE RIGHT OF 


Way. 


Not a littie difficulty is experienced im clearing a path. 


seats of two places each, and besides the efficiency cf 
the system is much greater, both as regards tie rele 
tion of motor and weight as well as the question of 
keeping in order and personnel for a given load It 
runs more smoothly than an ordinary car. and this 
rubber tire to be used A regiment of 


allows a solid 
Auetrian 


military chauffeurs has been organized in the 
army, following the example of Germany 

The new regiment will take 
exercises which are soon to 


The men 


wear a special uniform. 
part in the annual army 
be held in Austria. 
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THE WHARF AT KNIGHT'S EEY. 

















VERY LARGE FILLS AND EXTENSIVE TRESTLING ARE REQUIRED. 
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ENGLISH EXPOSITION OF MODEL FLYING MACHINES. 


The Aero Club of Great Britain and the London 


Daily Mail” deserve great credit for the encourage 
ment recently given inventors of heavier-than-air ma 
chines by the exhibition of such apparatus in Agri 


eultural Hall, London, and by the subsequent trials, 
both in the Alexandra Palace and in the open air, of 
were capable of flying Three cash 


were offered by the “Mail’ 


such models as 
prizes of $750, $375, and $125 
which made the longest 
Altogether, no 


for the three model aeroplane 
fights and showed the best stability 
less than 128 model aeroplanes and other heavier-than- 
air machines were exhibited. The inventors of these 
uch experienced men as Major 
John Hall, who 


machines ranged from 
Baden-Powell to a poor old farmer 
walked 94 miles to London to exhibit his machine 
The striking thing about most of the models was the 
workmanship and finish put them 
A number were designed and built by men of marked 


thorough upon 
mechanical ability, but nearly all were noteworthy for 
the skill and thoroughness spent in their construction 
The several models which we illustrate are among 
the most interesting and typical that were on exhibi 
tion 

The Cochrane flier is an aluminium creation consist 
ing of a corrugated cylinder rounded at each end and 


having peculiar round-blade propellers mounted at each 
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A Model Aeroplane Propelled by a Skyrocket. 


machine—were able to glide along in the air for any 
distance after the power was exhausted. The former 
was a machine of the type used by the Wright brothers. 
It consisted of two rectangular superposed surfaces 
used in connection with a third following surface of 




















Cochrane’s Aluminium Flier. 


bands extending through 
lwo curved wings 


end siso Twisted rubber 
the cylinder revolve the propellers 
connected by a central curved surface, are riveted to 
the cylinder Four horizontal fins, two on each side 
of the cylinder at the front and rear ends respectively, 
serve as horizontal rudders By setting the rear fins 


at the proper angle, the machine is controlled in a 
horizontal plane. At first glance one would hardly ex- 
pect this queer-looking model to fly, yet that it actually 
did so for a short distance is attested by one of the 
photographs. Mr. Cochrane also displayed a still more 
peculiar model of the flapping-wing type, which con 
sisted of birds’ wings attached to a pointed aluminium 
body having a fan-shaped tail 

Another aeroplane that flew a short distance only, 
but which we illustrate on account of its novel pro- 


peiling power, is the skyrocket-driven machine shown 


above. This flier, as can be seen, consists of three 


wings or sails placed one behind the other in the 
same plane It soon fell to the ground after being 
flight 
moment of starting 


Although the aeroplane exhibition was a great suc 


started on its The photograph shows it at the 


cesas, the tests of the working models was, in the main, 
a fizzle. Of the dozen or 
Avroplane,.” of A. V. Roe ind Mr. W. A 


more tried, but two—the 
Howard's 


used to drive a propeller at the rear. 
lustrations 
signed by the same inventor. Mr. Roe aiso displayed 
an excellent model of a single-surface, following-plane 
machine of the Langley type. 


Chubb’s Helicopter Model. 


the same size placed in the same horizontal plane 
with the upper surface. A horizontal rudder was lo- 
cated in front A long triangular framework under 
neath contained the stretched and twisted elastic bands 


made a flight of 90 feet indoors, but did not do nearly 
so well outside. It was awarded the second prize, the 
first prize being withheld 

A simple aeroplane designed by W. A. Howard and 
consisting of two sets of slightly-inclined planes placed 
at a dihedral angle and driven by a single propeller, 
made a flight of 108 feet. This flier was awarded the 
third prize 

The bird-like glider shown in another of our illus- 
trations is called the “Albatross.” It was designed and 
constructed by Mr. Jose Weiss, a landscape gardener, 
who, after experimenting to a considerable extent 
with model gliders of this kind, is now about to build 
a motor-driven aeroplane along the same lines. If 
properly weighted at the forward end of the body, one 
of these gliders will perform a flight, when started 
from a hilltop, of as much as half a mile. By mount- 
ing the “Albatross” on a small carriage and towing 
it at high speed, it can be made to soar in truly bird- 
like fashion. The models are formed as closely as 
possible after the bird whose name they bear, and 
when soaring they look greatly like a bird, and seem 
to have great stability 

The helicopter, or lifting-screw, type of flying ma- 
chine was represented by a single well-constructed 
model, This model was complete in every respect, 
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Weiss’s Soaring-Bird Model. 
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‘ Cochrane’s Aluminium Model Making a Flight. 
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One of A. V. Roe’s Double-Deck Fliers. 


even to the man in the basket. A small electric motor 
was geared to drive the propellers in opposite direc- 
tions. By sliding a weight along on a projecting hori- 
zontal rod, the machine was supposed to tip and thas 
receive from the screws a movement of translation in 
addition to sustentation. A rudder was also provided 
for steering. The model was unable to lift itself, ow- 
ing to the motor being insufficiently powerful. This 
machine is particularly interesting just now because 
of the fact that Prof. R. W. Wood, of Johns Hopkins 
University at Baltimore, Md., is about to construct 
a helicopter upon the same lines. Prof. Wood has 
found it possible to lift about 35 pounds to the horse- 
power with this type of flier, and he is constructing 
one with 40-foot propellers and with a 40-horse-power 
Stanley steam engine for power. 
——_——_—_—- 9+ 8 +e 

Heavy oil motors of the Diesel pattern are now used 
extensively in Germany, and we may cite among others 
the electric plant of the town of Aichach, which con- 
tains two 90-horse-power motors of this type. These 
motors are of the single-cylinder variety, and run at 
160 revolutions per minute, For a load of 75.7 horse 
power, they consume 0.213 kgs. (0.469 lb.) of oil per 
horse-power-hour. The combustible used is a paraffine 
oil which comes from Halle and it has a good calorific 
power. On the tests it was shown that the variations 
of speed due to throwing on the load or removing it 
did not exceed one per cent for a variation of 45 per 
cent of the full load. Flywheels weighing 9.5 tons and 
measuring about ten feet in diameter are used. Water 
for cooling the motor is used at the rate of 3 gallons 
per horse-power-hour, with a difference of 60 deg. C. 
between the inlet and outlet. The two motors in the 
Aichach plant are belted each to a dynamo of 62 kilo 
watts running at 600 revolutions per minute. 
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DUSTPAN WITH FOOT ATTACHMENT, 

In the search for opportunities to exercise their in- 
genuity, inventors are only too apt to overlook the 
little details close at home, and hence it happens that 
the household, the oldest of institutions, is still sadly 
in need of many improvements. The accompanying en- 
graving shows that there are possibilities for inven- 
tion even in a dustpan. It seems odd that no one 





DUSTPAN WITH FOOT ATTACHMENT. 


before has thought of the incongruity of using a short- 
handled dustpan with a long-handled broom. Mr. C. 
W. Robinson, of 923 Fourth Street, San Diego, Cal., 
has devised the pan which we here show with a view 
to obviating the necessity of stooping over when sweep- 
ing dust into the pan. The improved pan is formed 
with means for attaching it to the foot of the oper- 
ator, so that it can be conveniently held at the proper 
working angle while both hands are used in wielding 
the broom. The foot attachment is formed of wire, 
bent to such a form as-to provide a support for the 
pan and also a stirrup for the foot. The stirrup is in 
the form of a spring clip, so that it will cling to the 
foot of the operator as it is moved from place to place. 
When disengaged from the foot the pan will stand at 
the proper working angle, being supported by the wire 
frame rhe invention alse provides an improvement 
in the pan itself. Instead of having a flat bottom, the 
pan is formed with a pocket in which the dirt may be 
received. This will prevent the dirt from sliding out 
of the pan when it is moved about. 


—> + 0 
AN IMPROVED BRIDLE 

The accompanying engraving illustrates an improved 
form of bridle which is of very simple construction 
and provides an effective means for bringing a horse 
to a quick stop. The bridle is humane in its action 
and is so arranged as to multiply the power at the bit 
as compared with that applied to the reins. It thus 
enables the driver to control the horse with small ex- 
ertion. The check rein which is shown at A passes 
through an elbow, B, which is supported by the head 
and brow straps. Thence the check rein passes down 
through eyes formed on the ends of the bit and is 
buckled to the reins, D. The bit is concavo-convex in 
cross section with rounded edges se as not to injure 
the tongue or the mouth of the horse. It is prefer- 
ably made of aluminium with a steel core and is arch- 
ed over at its center to fit the lower jaw of the horse 
below the grinders and above the nippers in such a 
way as not to interfere with, or press on the animal's 
lips. In operation, when the reins are pulled, the bit 
is pressed on the horse’s tongue, allowing the check 
rein to slide freely through the elbows, B, and eyes 
of the bit, C, thus drawing the horse’s head upward 
with multiple force. It will be evident that by this 
arrangement with a slight pull on the reins the horse’s 


head is forced to stand erect through the action of 

















AN IMPROVED BRIDLE, 
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the check rein, and the check rein at the same time 
performs its ordinary function. The inventor of this 
improved bridle is Mr. Robert H, Williams, of Maize, 
Kan. (P. O. Box 28). 
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MOTOR-DRIVEN STUMP PULLER. 

A recent invention covers an improved form of 
stump-puller provided with a-.motor, which may be 
used both for moving the machine from place to place, 
and also to furnish power for pulling stumps. As 
shown in the accompanying engraving, the machine 
consists of a platform supported on two traction 
wheels and a front steering wheel. The motor which 
drives the mechanism is mounted at the front of the 
platform, and drives a transverse power shaft on 
which the flywheel A is secured. The power shaft 
carries a pinion which meshes with a gear B. 
The latter is mounted on a shaft which car- 
ries a pinion meshing with a gear ©. The 
gear C is mounted to turn freely on the rear 
axle of the machine. Securely fastened to 
this gear at the center is a pinion which 
meshes with a gear D, and the latter trans- 
mits the power of the motor through a pin- 
ion to a gear FE. The gear # is keyed to a 
shaft which carries the winding drum of the 
machine. In operation, when it is desired 
to pull a stump, the machine is anchored by 
means of a cable, which is passed through an 
eyebolt in the front of the platform. The 
cable, which passes around the winding 
drum, is then attached to the stump to be 
pulled. One of the detailed views shows a 
form of fastening block which will be found useful for 
attaching the cable to the stump. It will be evident 
that when the motor is started, the winding drum will 
be turned with considerable power, owing to the step- 
down transmission gearing. In the side view of the 
stump puller it will be observed that the wheel in 
the foreground is broken away, leaving only a section 








MOTOR-DRIVEN STUMP PULLER, 


of the hub. It will be noted that the hub is formed 
with radial sockets, and that on the gear C a pin F 
is mounted to slide vertically. When it is desired to 
move the machine from one place to another, this pin Ff 
will be moved into engagement with one of the sockets 
to couple the gear C with the hub of the wheel, so that 
the motor will operate to drive the traction wheels. 
The inventor of this improved stump puller is Mr. J. L. 
Jones, Rift, Ga. 
- — + © oe 
METALLIC PISTON PACKING. 

Illustrated herewith is an improved metallic piston 
packing for steam engines which is designed to im- 
pose very little resistance to the free movement of 
the piston, and at the same time remain tight in spite 
of considerable wear. The main body of the piston 
consists of a casting A formed with a pair of annular 
ribs. A disk is secured to each end of the casting 
and between these and the ribs a pair of recesses are 
formed in which the packing rings B are seated, and 
in the central recess between the ribs a bull ring C is 
seated. This bull ring is made in three sections con 
nected together by step joints, the step projections 
being mortised together as shown in Figure 3 to 
assist in keeping the sections in proper relation to 
each other. The bull ring is formed with a groove 
on the inner side to receive a ring of spring metal 
which presses the sections into engagement with the 
cylinder. The main packing rings B are each formed 
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in a single piece joined as shown in Figure 2. It will 
be observed that one end is provided with an exten- 
sion # which passes under the other end and that the 
rib on the casting is cut away to receive this exten- 
sion. Within each packing ring a spring ring PD is 
fitted, this ring being formed with a tongue, as shown 
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METALLIC PISTON PACKING. 


in Figure 4, which is adapted te engage a groove in 
the packing ring. To adjust the tension of these 
rings a series of wedges £ are fitted between them 
and the body of the piston. Hach wedge is formed 
with a shank which enters an opening in the adjacent 
disk, and a pin seated in this disk engages a siot 
formed in the shank, the purpose of the pin being to 
limit the extent to which the wedge may be driven 
in behind the ring D. In Figure 6 an alternative form 
of ring is shown which may be wsed in place of ring 
D. Figure 5 shows an alternative method of spreading 
the ring D In this construction the ends of the 
ring are formed with lugs between which the wedge # 
is driven to spread the ends apart, In the operation 
of the piston the bull ring serves as a packing and 
also as a guide for the piston in its movement, so 
that the wear is evenly distributed The patent on 
this improved packing is controlled by P. H. Geoghe- 
gan, 35 Frankfort Street, New York. 
carsiihahinistiiemieniiacaitiidiihiinita ci ceistiaashdaas 
IMPROVED PIPE WRENCH. 

A recent invention, which we illustrate herewith. pro- 
vides an improved pipe wrench of the chain type, in 
which a pipe of any diameter may be gripped, without 
any special adjustment of the chain, other than to heok 
it at the desired point. The wrench comprises two 
members, one of which is channel shaped ino cross 
section, while the other is a bar of steel of such thick 
ness as to fit inte the channel. The two members are 
hinged together, and to the channel member near the 
hinge pin the chain is attached. The pivot pina, that 
connect the links of the chain, preject beyond the 
links at each side. The channel member carries a 
pair of hooks, which are adapted to engage these pro- 
jecting pins. The inner end ef the bar member tis 
formed with teeth adapted to engage the pipe. In 
use the two members are swung apart, so as to with 
draw the toothed portion into the channel member 
The chain is then passed around the pipe and hooked 
to one of the two hooks, after which the members are 
drawn together, forcing the toothed poriion tightly 
against the pipe. A jacket is provided, which may be 
secured to the bar over the toothed end, thus adapt- 
ing the tool for use on nickel-plated or polished pipes, 
which might be marred by the serrated surface, A 
spring-pressed plunger in the bar bears a‘ainsi the 
pivot of the first link of the chain, so that when the 
wrench is released the members will be 8) ead apart 
A ring on the bar may be slipped over the end of the 
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chanrne! member, to lock the two members together. 
VI M. Z. Viau, of 24 Durand Street, Plattsburg, N. Y., 
has obtained a patent on this improved pipe wrench. 
- —_—_—_— > + Or D> - — - 
A NOVEL SWIMMING APPARATUS. 
In the accompanying illustration we show what 
might be termed a “water cycle” invented by Dr. L. K 
Baker, of Cleveland, O. The device is a foot-power ma 
chine for use in swimming, and so arranged as to 
secure greater speed from the 
kick or leg force employed. The 
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novel attachment is Mr. E. P. Watson, of Bentonville, 
Ark. 
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WEIGHING Scoop. 

Pictured in the accompanying engraving is a scoop 
provided with a weighing mechanism which will indi- 
cate the weight and the price per pound of the con- 
tents of the scoop. The scoop proper is hinged at its 
lower end to an arm formed on the handle A. This 
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solution are a pair of pipes A formed at their 
lower ends with tubular heads, each head ending in 
a pair of nozzles as shown in the plan view of Figure 
3. The pipes A communicate with a transverse pipe B 
at their upper ends, the form of coupling being shown 
in Figure 2. The pipe A, it will be observed, projects 
through a stuffing box and is formed with a collar ¢ 
at its upper end which has ball bearing with the top 
of the stuffing box. Thus, the pipes A are permitted 

to rotate. Each pipe A is connected 

by chain and sprocket gearing with 





power which is applied as in a bi- 
eyele operates to drive a propeller 
fhe mechanism is attached to a 
bronze frame. Metal floats secured 
to the frame float the mechanism 
and the forward part of the frame 
is made hollow to support the 
chest of the operator Materials 
which do not rust—bronze, copper, 
rubber, and aluminium—are used 
in the construction, and the com 
pleted machine weighs from twen 
ty-three to twenty-six pounds. The 
average machine gives the user a 
yard of forward movement for 
each kick, when the arms are not 
used, and enables the average 
swimmer to double his speed. Children’ ten 
years of age soon lose their fear and pedal about 
in any depth of water even when there is a consider- 
able sea. They consider it great sport to toss on the 
waves without danger of going down Whenever de- 
sired the operator can lie on the machine without 
effort and rest, and at any moment can readily detach 
himself from the contrivance 
ATTACHMENT FOR STOVES. 

The accompanying engraving illustrates a novel at- 
tachment for stoves of the “air-tight” type, whereby 
hot air with more or less of a strong draft may be de- 
livered simultaneously beneath and above the grate, 
or above the grate only when a slow fire is needed. 








The attachment also comprises an air pump, 
which may be operated to provide a strong 
forced draft when it is desired to quickly start 
up a slow or dying fire. The pump is situated 
inside of the stove, as best shown in Fig. 2, and 
the handle of the pump projects through the 
cover of the stove, so that it may be readily 
operated at any time The pump piston is 
formed of asbestos, so that it will not be af- 
fected by the intense heat within the stove. The 
pump cylinder opens into a chest B, which is 
included in the circular trunk C. The trunk C 
is also formed with a draft box 2, which opens 
through the side:of the stove This draft box 
is provided with the usual damper to control 
the amount of draft fed to the fire. Com- 
municating with the chest B is a_ stand 
pipe D, which passes upward through the 
grate and is bent over to a_ central ~ position 
over the grate. The chest B opens into the stove 
under the grate, and this opening may be closed by 
means of the damper F, which is operated by the 
rod G, as shown in Fig. 3. In operation then, when 
the damper of the draft box is open, the air will pass 
through the circular trunk C and through the chest 
BR to the lower side of the grate. Also some of the 
air will be drawn up through the standpipe D to con- 
sume the gases above the fire. If it be desired to 
keep the fire low the damper F is closed, when air 
will be supplied to the fire only from above through 
ihe standpipe D. When it is desired to produce a 
forced draft the pump A is operated, and forces air 
through the chest B and the standpipe D to the fire 
above and below the grate. The inventor of this 
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handle, adjacent to the scoop, is provided with a 
transverse cylinder B. Within the cylinder is a drum 
C, formed in two sections. The drum sections are 
mounted on a shaft D which at its center carries a 
gear adapted to engage a pinion HZ. The latter passes 
between the drum sections and meshes with a rack F 
which at its inner end is attached to a spring secured 
in the handle. The opposite end of the rack passes 
through the handle and is attached to a lever which 
is connected by a link with the scoop. It will .be 
evident that if any article is placed in the scoop the 
latter will tend to swing downward on its fulcrum, 
drawing the rack F outward against the tension of 
the spring. The extent to which this rack is moved 
will indicate the weight of the contents of the scoop. 


a pinion journaled on the pipe B 
and which meshes with a fixed gear 
D. The pipe B communicates with. 
a flexible pipe EZ which is connect- 
ed to the compressed air supply 
pipe. In operation the air which 
is forced through the system of 
piping and out of the nozzles 
strikes the liquid in the tank, and 
by reaction causes the pipes A to 
rotate. This motion is communi- 
cated to the pinions which, by rea- 
son of their engagement with the 
fixed gear D, cause the pipe B to 
rotate and revolve the pipes A, 
The pipe B and the fixed gear D 
are secured to a beam F which 
is arranged to slide in the main frame of 
the apparatus. A pinion operated by the hand- 
wheel G engages a rack on this beam and provides 
for vertical adjustment of the apparatus so as to move 
the pipes A to any desired depth in the tank. We are 
informed that several of these machines are now in 
operation in Mexico and have shown very good results. 
The inventor of this improved agitator is Mr. Benito 
Solis, of Guadalupe de los Reyes, Sinaloa, Mexico. 
ee 
A recent French patent granted to the Compagnie 
Francaise des Produits Fixateur has for its object a 
stopper of stamped metal, of wood or other material, 
having a conical form and containing at the lower 
part a groove which contains a circular rubber band 
or similar elastic piece. This stopper is used in 
the following manner. After placing the rubber 
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The cylinder B is formed with a glass covered slot 
longitudinally disposed therein through which it will 
be possible to read various figures tabulated on the 
drum sections C. The entire surface of the drum sec- 
tions is covered with figures arranged in circumfer- 
entially disposed rows. When the drum is standing at 
the zero position each of these rows will show a cer- 
tain price per pound through the glass. Numbers rep- 
resenting multiples of this price, that is, the cost of 
two pounds, three pounds, etc., are arranged circum- 
ferentially of the drum so that if the price per pound 
were 15 cents, and there were two pounds in the pan, 
the rack F would be extended sufficiently to rotate 
the drum until the number 30 would appear under 
the glass. If it be desired to use the scoop without 
the weighing attachment the rack bar is moved back 
to its normal position, or until a disk on its 
inner end engages a spring latch. A thumb 
lever pivoted on the under side of the handle 
serves to release this latch whenever it may 
be desired. Means are also provided for ad- 
justing the spring to the proper tension. The 
inventor of this weighing scoop is Mr. Frank 
C. Howe, of Globe, Arizona. 
APPARATUS FOR AGITATING LIQUIDS. 

The accompanying engraving illustrates a 
mechanism for stirring, agitating and oxy- 
genating liquids, which, though it may be 
used with processes of various kinds, is par- 
ticularly useful in the cyanid process of 
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metal extraction. The machine is operated 
by compressed air to stir and agitate min- 
erals which have been reduced to a fine pow- 
der and placed in a tank containing sodium 
or potassium cyanid solution, so as to dis- 
solve their values, renovate the contact sur- 
faces, and oxygenate the solution in order 
to increase its solving power. Figure 1 
shows the apparatus in operation. Depend- 
ing into the tank containing the cyanid 


band in position, the stopper is inserted in the 
neck of the bottle, the latter having been filled 
with the liquid to be preserved. The neck of 
the bottle must be conical, so that the stopper 
fits into it snugly and its top does not rise above 
the neck of the bottle. The bottle thus provided 
with its stopper is placed in the corking ma- 
chine, which is provided with a special device 
allowing a vacuum to be made as completely as 
possible above the stopper. The air contained 
in the bottle is drawn off, and the stopper rises 
to let it pass. When the operator judges the 
vacuum to be sufficient, he operates the machine 
to press the stopper into place again and also 
allows the air to enter above it. The bottle is 
thus hermetically sealed, the rubber band pre- 
venting the outer air from entering. Bottles thus 
stopped can be opened with a pointed instrument or 
even with an ordinary corkscrew. 
nlipiaind 

A substance known as phycophaein has generally 
been considered as the material to which the color of 
the brown seaweeds is due. Tswett, however, has re- 
cently stated (in Ber. Deutsch. Bot. Gesellsch.) that 
this substance does not exist in the living seaweed, 
and is not present in the chromatophore, but is a post- 
mortem product. A mixture of the following sub- 
stances, present in the chromatophore of the living 
plant, giveg the brown color to the alga: carotin, chloro 
phylin, fucoxanthin, and fucoxanthophyl. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 


BURGLAR-ALARM RELAY-DROP. — D. D. 
New York, N. Y. This invention re- 





FRIEDMAN, 


lates to certain improvements in relay drops 
especially useful in burglar alarm systems and 
relates more particularly to a new and im- 
proved means whereby the armature of an 


electro-magnet may be locked in position upon 
the breaking or closing of the circuit. 

TROLLEY-POLB CATCHER.—J. H. Waker, 
Lexington, Ky. In this case the invention is 
an improvement in trolley pole catchers, and 
particularly in that class of such devices il 
justrated by Mr. Walker’s former patent, and 
the present invention relates to certain im- 
provements in the track rail and in the carrier 
operating thereon. In operation, many advan- 
tages are secured in manipulating the trolley 
pole. 


Of Interest to Farmers. 

COTTON-CULTIVATOR.—R. ° H. PurRnetn, 
Rosedale, Miss This cotton cultivator is of 
simple and inexpensive construction and the 
eultivator devices proper are adapted for re- 
versal on a beam so that the implement may 
be used for scraping the sides of a cotton row 
or for ridging the same by throwing dirt to- 
ward the plants, as conditions may require. 

POULTRY-FOUNTAIN.—C. F. Git, La 
Harpe, Ill. The purpose in this improvement 
is to provide a drinking fountain for poultry 
comprising a tank, a tray and means for hold- 
ing the tank fast to the tray, yet admitting of 
a ready separation of said parts, the attaching 
means also serving as a handle whereby to 
facilitate the ready removal of the device from 
place to place. 





Of General Interest, 

TUBULAR WELL-PLUNGER.—E. R. Lock- 
woop, Pratt, Kan The invention refers par- 
ticularly to improvements in a device for hold- 
ing the plunger valve open to permit water to 
pass through the plunger when it is withdrawn 
from the well tube, the object being to provide 
a device for this purpose that will be simple 
in construction and that will positively hold 
the valve open. 

PUNCH.—S. Botssravu, Richmond, Va. The 
object of the inventor is to provide a construc 
tion whereby to simplify the work of those 
using punches, especially railway ticket agents, 
instrument a series of 
punches so that the ticket agent may make 
the several punches in a ticket without putting 
one punch down and taking another up, and 
also provide guides to aid lining up the tickets 
so they may be punched severally at the correct 


by combining in one 


points. 

ANIMAL-POKE A. WILLIMAN, Washington, 
Mass. The design of the improvements in this 
poke or collar is to prevent an animal from 
passing its head through a wire fence or the 
like with the intent of passing bodily through 
the fence. Under ordinary conditions it will 
not injure the animal, but will slightly pene 
trate the animal's shoulders should it attempt 
to break through a fence 

GOODS-HANDLER.—E. E. Weicu, Spring 
dale, Ark In this instance the invention per- 
tains to goods handlers for lifting boxes from 
shelves located above hand-reach, and has for 
its object a peculiar, novel and improved de- 
vice of the character stated, which in addition 
to its general novelty, shall be inexpensive to 
manufacture. 

CONVEYER SYSTEM.—J. H. Suay, Wallace, 
La. The various objects of the inventor are 
attained by providing the double block with a 
peculiarly arranged idier sheave which is lo- 
cated between the two sheaves of the block and 
separates the skidding and outhaul lines. He 
also provides a swivel connection between the 
two lines and interposes swivels into sections 
of the lines in certain positions so as to pre 
vent disadvantage from the twisting or turn- 
ing of the lines. 

REINFORCED CONCRETE ARCH.—H. M. 
Russeui, Jr., Wheeling, W. Va. The object in 
this case is to provide a concrete arch rein- 
forced by steel or other material, and arranged 
to reduce the thickness of the arch to a mini- 
mum and still contain wholly within the con- 
crete body the straight reinforcing metallic 
members, located in such a manner as to take 
up tensile stresses in the most efficient manner. 

SEA-ANCHOR.—F. Rouse, Honolulu, Hawaii. 
The invention refers primarily te a sea an- 
chor or drag, fitted with a peculiarly arranged 
oil reservoir by means of which not only may 
the vessel’s head be kept to the wind while 
lying to, but ofl distributed to windward of 
the vessel, thus breaking the seas and enabling 
the vessel to ride out a gale with comparative 
ease. 

AERIAL VESSEL.—T. Oreren, San Diego, 
Cal. The purpose in this invention is to pro- 
vide an aerial vessel of light construction, in 
which folding aeroplanes are employed in con- 
junction with a gas-containing cylinder, and 
further to provide a gas reservoir having valved 
connection with the cylinder, which reservoir 
When the valve is open automatically main- 
tains a uniform and constant pressure ef gas 
in the cylinder. 

PAPER-FILE.—C. F. McBee, Athens, Ohio. 
In the present patent the invention is an im- 
provement in interchangeable and permanent 
files for holding papers, and is especially de- 
Signed for filing railroad tariffs and expense 
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bill receipts, but which may be used for any 
other desired purpose. Its index sheets may 
be employed to great advantage in filing the 
above-named tariffs and receipts. 

NON-REFILLABLE BOTTLE.—H. O. Mc- 
Ciure, Baltimore, Md. The bottle has a new 
form of valve ciosure or stopper which permits 
the overflow of the liquid contents, but effec- 
tually prevents inflow of liquids. The stopper 
is so constructed and secured in the bottle neck 
that it cannot be removed therefrom, while the 
valves are so protected that it is impossible 
to reach them with an inserted tool or instru- 
ment. 

ERASER FOR TYPE-WRITERS.—E. C. Me- 
Fappen, Short Hills, N. J. This eraser is de- 
signed to render writing invisible as produced 
by the machine, without the need of rubbing 
it from the paper, as is the usual practice, but 
effecting the erasing by reproducing coincident 
therewith the characters desired to be erased 
and in an Ink. of the same color as the back- 
ground of the paper or other material on which 
the characters appear. 

ORE-MILL.—J. Jonunson, Mesa, Ariz. Ter. 
This mill is intended and adapted for crushing, 
grinding, and thus pulverizing ore and other 
substances, and belongs to the class distinguish 
ed by a toothed, or armed, cylinder or shaft, 
rotating in fixed bearings, and a greatly en- 
larged drum, or cylinder, inclosing such cylin- 
der or shaft, and revolving around it by the 
impact or friction of the two. 

DISPLAY-SHELVING.—-R. T. Joyce, Mount 
Airy, N. C. The invention pertains to improve- 
ments in shelving usec ‘ore especially in 
hardware stores wherein the sheiving is ar- 
ranged in the form of compartments to hold 
the various articles of hardware, and has for 
its object to provide an attachment for dis- 
playing samples of the articles contained in 
each compartment and also for indicating the 
condition, or rather quantity of stock on hand. 

LABEL-PASTER.—G. N. Byt and J. Koru- 
Ler, Jersey City, N. J. The purpose of the 
improvement is to provide an economic device 
for applying labels in quantities to an adhesive 
surface and so distribute the labels on the 
surface that while the labels lie close to each 
other, one will be independent of the other, and 
to accomplish the work systematically and with 
dispatch. 

MARKER.—C. Beckmann, New York, N. Y. 
This invention has reference to a marker or 
marking device adapted to be used by tailors 
or artisans for marking or laying out work. 
The object of the improvement is to produce a 
device which is simple in construction and 
which may be operated readily to produce a 
clear and well defined mark. 

WEIGHING-SCOOP.—F. C. Hown, El Paso, 
This scoop is for use in storés or sim- 
ilar places in selling products such as flour, 
sugar, etc. The weighing mechanism in con 
nection with the scoop accurately indicates the 
weight. The handle is provided with a light 
which may be lit at will, so as to enable one 
using the scoop to illuminate the surroundings, 
in dark closets or under similar conditions. 


Texas. 





Hardware, 

PERMUTATION-PADLOCK.—M. J. O'Leary, 
Chickasha, Ind. Ter. The invention relates to 
improvements in permutation padlocks and has 
for its object to produce a padlock of the type 
set forth, which shall be simple, efficient, and 
one which can be readily operated and the 
combinations (of which a great number may 
be used) changed at will in a simple manner 
without dismembering the component parts. 

STAY-BOLT CUTTER.—BE. T. Srrone, Ur- 
bana, Ill. The improvement refers to boiler- 
maker’s implements, and its object is to pro- 
vide a cutter arranged to permit of conve- 
niently and quickly cutting the stay bolt inside 
of the sheet, to facilitate removal of a worn- 
locomotive or other boiler, 
removal of the 


out fire-box of a 
and without first requiring the 
back sheet of the boiler. 
CLAMP FOR BASIN-COCKS.—T. L. Cxrcrn, 
Coldwater, Mich. The invention is an im- 
provement in clamps for basin cocks or fau- 
cets and has for an object, among others, to 
provide an efficient and simple locking means 
to positively prevent the cock from becoming 
detached from the basin, yet to allow the ready 
removal of the cock, without difficulty. 
Heating and Lighting. 
AUTOMATIC SAFETY-BURNER.—N. Wisp, 
New York, N. Y. The object of the inventor 
is to produce a gas burner adapted to be used 
for illuminating or heating purposes, and which 
is constructed in such a way that, if the flame 
becomes extinguished by accident without the 
gas having been turned off, the burner will au- 
tomatically shut off the flow of gas. 





Household Utilities, 

PAN-SUPPORT.—R. P. Cook, Hastings, 
Mich. Generally stated, the invention consists 
of clamping jaws with suitable operating han- 
dles adapted to be applied to the pan handle 
and adjusted thereon, to bring a base plate 
carried by them in the same plane with the 
bottom of the pan, thereby forming a support 
from the handle slightly spaced from the pan, 
making it impossible to accidentally turn the 
pan over. 

BED-BOTTOM.—G. Brezanorr, Boston, Mass. 
The object of this invention is to provide a 








device which may be applied to beds or couches 








of the common type without change or altera- 
tion in the same, and which affords means for 
raising or elevating the mattress at different 
points and in different degrees. It is ernecial- 
ly useful in connection with beds and the like, 
intended for use of invalids or those having 
physical disabilities. 








Machines and Mechanical Devices. 

CHANGBABLE DRIVE-GRAR.—J. Wiecn- 
MANN, Albany, N. Y. The invention relates to 
the transmission of power, and its object is to 
provide a drive gear, arranged to insure an 
easy yet powerful transmission of power from 
one shaft to another, and to allow convenient 
and quick change of speed and reversal of 
the motion without danger and shock to the 
connected parts. 

DITCHING-MACHINE.—W. Umsreap, Jer- 
seytown, Pa. The purpose in this case is to 
improve upon the ditching machine for which 
Letters Patent were formerly granted to Mr. 
Umstead, whereby the point of the plow is 
given downward curve at its working end, ren- 
dering it more effective in service, and ground 
entrance more gradual, and further making 
the point detachable and previding a long flat 
surface for the working face of the plow at the 
point, and imparting a twist to the plow where 
the point joins the mold-board section in order 
to start the ground to the section to be moved 
along by the cleaning wing at the surface of 
the ditch. 

TYPE-WRITING MACHINE.—R. Rein, Se- 
bastianstrasse 14, Berlin, Germany. In ac- 
cordance with this invention several defects 
are obviated. To this end the device for re- 
leasing the locking paw! is positively connected 
with the operating lever in a certain manner. 
The arrangement is such that the disengage- 
ment of the pawl is effected by means of a spe- 
cial manipulation of the lever carrying the op- 
erating pawl, for example in such a manner 
that this lever is displaced from its position 
of repose in the direction opposite to that in 
which it is moved for line spacing. By this 
arrangement many advantages of great impor- 
tance in the use of the machine are obtained. 

CARPET-BEATHER.—O. O’HaLLoran, New 
York, N. Y. This portable beater is especially 
adapted to be operated by hand. One of the 
purposes of the inventor is to so construct the 
deviee that in operation beater arms of op- 
posing series will be automatically and inter- 
mittently raised and permitted to drop under 
spring control, thus whipping a carpet in the 
same manner as practised by hand. 

SOAP CUTTING AND PRESSING MA- 
CHINE.—H. W. McEwen, Chicago, Ill. The 
invention comprises an improved machine for 
cutting long bars of soap inte short sections 
and. pressing each of said sections into a regu- 
lar sized cake. The object is to produce a de 
vice which is automatic in its operation and 
which carries on all the necessary steps in 
their regular sequence without the aid of of 
attention of a skilled operator. 





Prime Movers and Their Accessories, 

VALVE-GEAR.—-H. Lentz, 123 Kurftirsten- 
damm, Halensee, near Berlin, Germany. The 
object of the inventor is to provide means for 
obtaining an additional opening of the exhaust 
valve during the period of compression when 
starting the motor. The means for diminish- 
ing the counter-pressure consist in a movable 
boss arranged in the reciprocating distributer 
containing the valve, which boss rocks with the 
distributer, being pressed toward the interior 
of the distributer by the spring and caused to 
project by the displacement of an axial wedge 
or an equivalent part, In order to act upon the 
exhaust member. 

ROTARY ENGINE.—F. R. Bussarp, Hays, 
Kan. In the present patent the invention has 
reference to improvements in rotary engines, 
the object being the provision of a rotary en- 
gine of simple construction, and that may be 
operated by an economical .amount of steam 
used expansively, or by direct pressure from 
the boiler. 





Railways and Their Accessortes, 

SWITCH.—W. J. McKewen, Philadelphia, 
Pa. In carrying out the present invention 
which has reference to switches designed te 
be used in connection with motor cars, the in 
ventor has for his object in view the pro- 
vision of means adapted to hold a switch point 
locked firmly in position when adjusted. 





Pertaining to Recreation, 

AMUSEMENT DEVICE.—W. T. Warson, 
Vancouver, British Columbia, Canada. The ob- 
ject of the invention is to provide means where- 
by the car-carrying wheel moves around in a 
circle with the supporting platform, but where- 
by the wheel is caused to continuously rotate 
in opposite direction. This produces an un 
usual motion. The invention relates to im 
provements over the device disclosed and claim- 
ed in a former application by Mr. Watson 
This inventor has secured a patent on another 
amusement device, its object being to increase 
the movement imparted to the cars making the 
movements diverse and confusing, thus increas- 
ing the interest of passengers. This end he 
attains by causing the wheel or wheels not only 
to revolve on their own axes, but to move 
bodily in a circle or other fixed path. 
FIGURE TOY.—A. R. Re:nine, Toledo, O. 
The invention is an improvement particularly 
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in toy fowls or birds, and the object is to pro- 
vide a construction in connection with « toy 
representation of a hen and a spring for caua 
ing the same to rise from ita nest, of meana 
for restraining the action of the spring, and 
egg delivery devices operated from said re 
straining means. 





Pertaining to Vehicles, 

SPRING-WHERL.—W. 0. Tunas, Lubbock, 
Texas. The invention pertains to tmprove 
ments in wheels for vehicles, its object being 
to reduce jar and produce a wheel which shail 
be cheap and efficient. Pneumatic tires gen 
erally used on vehicles, such as automobiles, 
are costly and extremely Hable to puncture 
and other damage, to repair which tmvyolves 
considerable time and expense. The improve 
ments of Mr. Tubbs overcome the above ob- 
jections. 

MANUFACTURE AND APPLICATION OF 
RUBBER TIRES TO WHEEL-RIMS.—-l. W. 
Gites, New Bedford, and C. W. Tossy, Falr 
haven, Mass. In this case the Invention has 
reference to the manufacture and application 
of rubber tires to wheel-rims, the object of the 
improvement being to provide a method where 
by rubber tires may be quickly and securely 
attached to wheel-rims without the use of the 
toole commonly used for that purpose. 

RUBBER-TIRE FASTENDR.—-I. W. Gu.xe, 
New Bedford, and C. W. Tony, Fairbaven, 
Mass. These patentees employ circular rods 
embracing the rubber tire at the metailie tire. 
At intervals the rods pass through eyes formed 
on the ends of a turn buckle device extend 
ing crosswise of the tire and which may be 
adjusted by a wrench to tighten or loosen the 
clamp rods. 

EXTENSIBLE WAGON.—-B. Rimpincer, 
New York, N. Y, In the patent of Mr. Ried 
inger the invention has reference to wagons, 
and the object of the improvement is the pre 
vision of a construction for the body which 
will enable the same to be extended when de- 
sired and locked to the extended position. 

BICYCLE.—H. Garza, Monterey, Nuevo 
Leon, Mexico. An auxiliary propelling mech 
anism is actuated by the swinging of the 
outer section of the handle-bar, it being evi- 
dent that when the section is swang forwardly 
the gear wheel will be rotated and when the 
section is swung rearwardly the paw! will slip 
idly over the ratchet teeth. Retation of hert 
zontal gear wheel is imparted through a gear 
wheel to the sprocket wheel and by a chain 
and other sprocket wheel to the rear wheel. 

LINING FOR PNEUMATIC TIRES AND 
OTHER PNEUMATIC ARTICLES—?F. Pre 
MeCKY, Austin, Texas. In the present patent 
the object of the invention ie the provision of 
a new and improved lining for pneumatic tires 
and other pneumatic rubber articles, and ar- 
ranged to immediately, efficientiy, permanently 
and quickly heal or close a rupture in the ar- 
ticle. 

WAGON-GEAR.—W. A. Murray, Sanford, 
Fla. The object of the invention ts to provide 
a wagon gear combining maximum strength 
and lightness and durability with adaptability 
for economy in manufacture. Draft and other 
strains are applied to the axie st various 
points throughout Its length, so that a emaller 
and lighter axle may be employed than is usual 
in this class of wagon gear. 


Norr.—Copies of any of these patents will 
be furnished by Munn & Co. for ten cents earch 
Please state the name of the patentee, title of 
the invention, and date of this paper. 

















Notes ' ‘wn 
and Queries. 


HINTS TO CORRESPONDENTS. 


Names and Address must sccompany ali letters or 
no attention will be paid thereto. This is for 
our ‘nformation and not for publication. 

References to former articles or answers sbould give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeaced; correspondents will bear in min4 that 
some answers require not a little research, and, 
though we endea to reply to all elther by 
letter or in this department, each must teke 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will furnished with 

houses manufacturing or carrylog 











addreases of 
the same. 
Written Information cn matters of personal 
rather than general interest cannot be expected 
without remuneration, 
Scientific American Supplements referred to may be 
had at the office. eo 10 cents eac 
referred to promptly supplied en receipt of 


price. 
Minerals sent for examination should be distinctly 
marked or lnheled 


(10524) Cc. F. G. asks: Wil you 
kindly give in your Notes and Queries column 
a process for preserving botanical apecimens 
unchanged in color and form? <A. There is 
no liquid which will preserve ali botanica! 
specimens unchanged in color and form. Fungi 
cannot be preserved without loss of color by 
any means, whatever. A weak solution of for- 
malin, say one or two per cent, will act as 
well as any. 

(10525) J. B. writes: Referring to 
the solution of a problem In Scrmwriric Am=@ri- 
CAN, March 16, 1907, page 239, number of an- 
swer 10439, P. A. O., 1 would say. that I 
cannot understand why you make such en 





elaborate statement to show the best mathemati. 





418 —— American May 18, 






























































- - = — eee ' — — ———3 
1 that particular town how to solve such increased velocity Where does the lost pres wisi compelled to decline publishing many good imposes less hardship upon the class it dealg 
aple | 1 in proportion Furthermore e go to if it is not in the velocity? ne methods which our correspondents have for- with than any other that has been put forth 
has tre that the best mathematician , we increase the velocity of anything warded The following, however, will give up to date, while, at the same time, it seems 
» that t n do not comp nd ate uit increasing the pressure? A. We ded housekeepers, and others to whom chemical to offer the desired cure for the evils it jg 
™ and tlon Ih tien is a Ww ' it there would be a smaller quantity of| processes are not accessible, an opportunity | intended to do away with. 
he b und ' nh n quantity) water discharged through the / I » 3 nozzle|of testing the purity of the og The fol Fire Assaytna. A Practical Treatise on 
Woman is t in As | t woman and pig would be discharged througs the 2-inch | lowing vhs pesca Cost, simplitied for general the Fire Assaying of Gold, Silver, 
rieeetos , 100 ' ve yen pl it th ity would Wy greatly | purpose Put a wine glassful “ the vinegar and Lead, Including Description of 
, i "120 nely « ir _ d = the pre g im the Soynd p _ into a 1ina tea bing and bot n~ cup = in the Appliances Used. By Evans W. 
“ 1 also be it ise ry lis use of the} wate 1 pint cup of tin or other me tal that Buskett. New York: D. Van Nos. 
160 160 o4 ) It is impossible to increase the veloc win stand heat toil the water till half trand Company. 16mo.; cloth; 105 
rhen 4 184 ty of a liquid flowing from a nozzle without the vinegar has evaporated, then drop into the pages; illustrated. Price, $1.25 
0 130 ncreasing the pressure at the ame time up a piece of (cane) loaf sugar a t the hier aes aie’ Gea gts elie 
in| e of a grain of wheat Continue the boiling 5 ’ , = Carey ms, con: 
24 24 (10530) W P. D. says I am till the liquid in the cup has evaporated, when, taining directions and descriptions of appar- 
‘4 150 to pound jformed by a sperienced miller that the | if the vinegar contains fre inievitte act. the atus It is especially to be recommended for 
isu 130 lrunning of his turbine whe« he always a8 | ary sinited te’ ts ‘de tm he Waieell those who have had the practical experience 
iy nde and nea oun weight of pig.|to turn off part of the water at dark. to] The charring of the sugar is due to free sul without the technical education 
\. We have 1 ived many letter neerning| maintain a uniform rate of speed « * so). acid EXPERIMENTAL ZooLocy, By Thomas Hunt 
. . nd woman who weighed the plg wit! ‘ ~—on aie > ieee BOee ee and | (10534) A. P. W. asks how to deodor Morgan New York: The Macmillan 
it \ by balancing on a pole laid across a tablished in the working f water a } Company, 1907. 12mo.; 448 pages 
rai Mont m are critical, and T els? If so, why? A. We would say that|ize petroleum. A, Mix chloride of lime with cloth; 25 illustrations. Price 
tha n i t long a ition rh tion | Ww do not know why the miller has to ; turn | petroleum in the proportion of three ounces net. ~ 
: ample of these*claimed to be bet of part of his water supply at the time you | for each gallon of the liquid to be purified 4 collection of the results that have bee 
wn or if that ie the sort of thing any | mention, but it is probably for some other t s apse introSuced _ * am wome obtained in the field of ebatinente sealed 
ne wants, as Mr. Lincoln said, it is just the| reason than because of darkness. It does not|™uriatic acid is added and the mixture is during the last fifteen year M: total 
sort of thing any one would want We bmit| make any difference whether it is daylight or|W* ll agitated, so as to bring the whole of thé that a paar tive * ee oe cee 
: eet tnd eats contact with the .chlorine | é austive treatment would demand 
hat it does not explain Itself at all If any | dark, the same energy has to be expended to|!iquid into intimat Ete have been omitted, as only such cases have 
: . ¢ ‘ : , Dene » | gas Finally the petroleum is passed into an : . 5 : . ave 
one could solve he } n, he would d e same a f work 2. Also I hay . : : been selected as are the most typical and the 
ear dilate nd If b nid mak sive th = requent! noticed ' - ss being asked by | Other vessel containing slaked lime which ab : . Bogs : , “ : 
, } . . - sorbs the free chlorine and leaves the oil suffi- | ™° t instructive rhe chief stress of the work 
thi it ould be of no assistance to him In | others who have yticed it) that in riding a , : is laid upon the determination of the condi 
e |e . »  tentiten . , the ciently deodorized and purified 

hie effort to do « It gives no reason wha bi e during twilight or after dark the ma tions under which changes in form occur. The 
ver for any step taken. Every solution for the; chine appears to require less power than dur. —_— —— ——— ——=_ book should appeal to all intelligent readers 
use of one who ts to be instructed by it, ougl ing daylight Is this real or imaginary? if NEW BOOKS, ETC. who are interested in this fascinating subject. 
to make lear each tep nd lead the learner | real, why? A. The reason that it seems easier - A d 
slung from step to step clearly rhe problem |to ride a bicycle after dark, especially upon| ELECTRICITY AS AprLigep To MINING. By Borter W ATERS, SCALE, CORROSION, FoaM- 
is one of a lever with unequal arms balanced a road which is familiar to the rider, is that Arnold Lupton, G. D. Aspinall Parr, ING. By William Wallace Christie. * 
bout a fulcrum. Our solution recognizes that | the rider cannot see the road over which he and Herbert Perkin. Second edition, New York: D. Van _ Nostrand Com- 
fact. and not one of those sent in by our critics |is riding, or the stationary objects along the thoroughly revised and enlarged. pany. SVO; cloth; ‘ illustrations; 

kes any mention of the principle upon which | road, as plainly as he does in the daylight, London: Crosby Lockwood & Son 235 pages. Price, $3. 

nite Willetiene ate baeed und consequently does not seem to realize that New York: D. Van Nostrand Com This work is intended to furnish steam 

he has exerted or is exerting as much energy pany. About 190 illustrations; 8vo.; | users with information regarding water, its 
(10526) Jl. M. B. writes In Notes/.. he would be exerting if it were daylight, cloth; 320 pages. Price, $4.50 use, and the troubles arising from the pres 
and Querte 104230, in your issue of March 16,/in riding over the same road He seems to Such wide use is made of electricity in min- ence of impurities in it, as well as with their 
9 published a problem and answer relating pe moving faster than he really does, and thus| ing, that there is need for a textbook on the proper remedies wherever possible Analyses 
the propertt f the lever or arm and) feels that little exertion is required 3. In | subject The volume of which we are now Of various boiler waters are given, and the ef- 
fulerum I think that you have kindly and) your issue of March 16 you work a problem] writing should meet the need very well It fects of the dissolved substances discussed in 
bliging feeling toward your readers when | regarding the weight of a pig by algebra lo} contains descriptions of dynamos, ways of each case Means of detecting the more com- 
you take notice of such, as it does not seem!/ the majority of your readers, who like myself | transmitting current, transformers motors, Mon seale forming and injurious compounds 
to me to be in your line I discovered a rule! qo ot work algebra, vour solution i los my be their application to the operation of ®re presented, enabling the engineer to make 
bearing on the matter while Investigating the | pie, however, is a solution to it in ordinary] mining machinery, systems of lighting, and is own preliminary tests without calling ina 
vame properties 1 have never seen it pub | arithmetic, by a rule we used to call “posi | the use of electricity in exploding blasts. chemist 
shed, and think that it is a new one, al-| ¢ioy or “supposition First suppose the) THe Tuera-Put Diagram. Practically ap-| A GerMan Science Reaper. With Notes 
hough I may be mistaker however, it is 4/ plank to be say 12 feet long This multiplied plied to Steam, Gas, Oil, and Air En and Vocabulary. By William H. 
simple one, and may be useful to some of our) py the weight of the man, 160 pounds, and| gines. By Henry «A. Golding. Sec Wait, Ph.D. New York: The Maemil- 

frientia who are not posted in algebraic)! divided by the combined weights 160 139 | ond edition, revised and enlarged. lan Company. 12mo.; cloth: 32 
formula I inclose it herewith, as you may/ 299 pound would give 6.4214 feet, which Manchester, England: The Technical pages. Price, $1 net. 

a rd ee PR ss aaeee. “; Ming Wie Ty ge eens stg or oan omen; It is the aim of this work to give to those 

g 126 pages Price, $1.25 who desire a knowledge of technical and scien 
unequa! bodies on each end, the weight of each | jength f beam from the point of balance This work is a presentation, in as simple) tifie German a conveniently arranged collec 
cing known, if on reversing the position of! Now as the wan (160 pounds) is to be on the jand practical a manner as possible, of the | tion of articles covering the principal sciences 
th bodies it i required to be known howj)jong end of the plank next t 160 ise of the temperature-entropy diagram and ‘The selections ere so chosen that a specialist 

h to add in weight to the lesser body to @ 4214 1.5786 will give the weight eet the various methods of drawing it for differ-| in one subject can profitably read the portions 
presery the balance Observe the following; on the short end This is 184.17 pounds | ent beat motores This most important sub-| of the work devoted to es atin whieh ‘jaite 
rule Let the value of the arm be put l./that is, the woman and pig, 184.17 veg ject has been too rapidly slurred over in the! related to the one he is chiefly interested in 

This vaiue of the arm in this rule is arbitrary | jeayes 45.17 pounds, the weight of the pig past, owing to the mathematical difficulties 4 E — on 
and is the exception et a the weight re A. We would say that your method of solving | surroundine par enrag e Welw. since the petits AN ELEMENTARY TREATISE ON PiRORETIC AL 
quired Then it will be As the sum of the the problem described is correct here are I ation of Mr. Golding’s book, these diffi-ulties Mr MANIK 8. By J. H. Jeans, New 
weights is to the difference of the weights, 8o|geyeral ways of arriving at the correct result|paye been largely removed, and the science York: Ginn & Co. 8vo.; cloth; 364 
# 1 to the difference of segments of 1 ind }of the problem, we believ« and the method | put in a form where all may readily ap pages, illustrated. Price, $2.50 

rule & + % of the quotient will give the ised, either the algebraic or “supposition,” 18] proach it Although quite young, Prof. Jeans is re 
segments. Then the difference of the weights dependent upon the principle of solving an], é garded as the physicist of the greatest promise 
the lesser segment wi the weight re- | equatior for unknown quantities, whether/ Tue Common Bac rESIAl [INFECTIONS OF | of the present day In the realm of mechanics 
juired rhi rule | mst t and invariable, these quantities are represented by letters or | rH DIGESTIVE PRACT AND THI IN- he is particularly at home, especially from the 
wd the proof of the work |! found by the supposed” figures Pose ATIONS ARISING FROM PH M By theoretical standpoint ; so that the present book, 
ndamental rule that the product of the : C. A. Herter. New York The Mac- | intended to furnish a short course for be 
weight and segments of each side are equal to (10531) D, L. M. says Will you millan Company ? 12mo.; cloth; 360 ginners, is of double value. The subjects dealt 
h other kindly answer through your Notes and Queries pages. Price, $1.50 net with are the general principles of dynamics, 

‘ " - . the compound used for brazing cast cree cnn VIG SEeeme Views scanty ‘pet the laws of motion, statics, dynamics of a 
(10527) E \ I says [ have @/|\ we would say iuat the flux used in braz |} sented by the author to the New York Acad particle and of rigid bodies The treatment 
frowni camera No. 2, and have taken jing cast iron is powdered borax rhe spelter | emy of Medicine, in a lecture before the! aims at elucidating physical principles rather 
ghteen snapshots (three films) When I came | ysed is prepared especially for brazing cast Harvey Society for the Diffusion of Medical than at elaborating a mathematical theory. 
to a lop them, the pictures were all black, | jror ind is generally in a granular form, the Knowledge fhe object of their publication Gare has been taken to illustrate all principles 
that I could not ne inything Can you) gral; iveraging perhaps the size of coarse in book form is to place before the notice of and results by a series of practical examples 
ted me what it was that made them so Diack? gy The composition of this spelter de-| practitioners and investigators a number of | anq applications, The amount of mathematics 

f am sure that | developed them right. First: | pends upon the nature of the iron to be] important details, not suited for publication | jpn the text has been reduced to the minimum 
1 put the pictures in the water Second In| brazed, or rather the heat which the iron will| in a medical journal The work is in no sense which is consistent with giving the student ex 
w «bypo-soda Third In the developing | stand, as the spelter must melt and flow read-| a popular treatise, but could be profitably read | go¢ jg, as and the knowledge necessary for per 

powders. Fourth In water to rinse \. You/ily at a temperature below that of the melt-| even by the layman, for there is no question forming exact calculations. A great many ex- 
began at the wrong end If an exposed film | ing point of the iron The brazing metal is | of such vital importance as that of bacterial ercises and probiems are inserted for solution 
is placed tn hypo first, then in tl ! loping | made of copper and zine in the proper pro-| action in the digestive tract by the student, and especial care has been 
olution, it will blacken over Phe rule is to) portions |How to Buttp aA Dtrect-CURRENT ONE- taken to make these as representative and as 
moisten the — Gret - ~ water, then | - (10532) B. W. H. asks how to make Kitowatt DyNAMO oR A ONE Horse- illustrative as possible 

' n ‘ ‘ ecloping yt on ther Ti s¢ w + , 

‘s Bre Nags ~ «geal a. t the seats oc tracing paper \ \ German invention has} sete R — — ss , bad bade ste Tue Book of VEGETABLES AND GARDEN 
© bath until the creamy white portions are | fF Its object the rendering more or less trans- | Sree - wee +n , Herss, A Practical Handbook and 
atirely dissolved out. Then it is washed in| Parent of paper used for writing or drawing ae: we ta Planting Table for the Vegetable 

water for half an heur and hung up to ér) either with ink, pencil or crayon, and also to pages; iMlustrated. rice, $1. Gardener. By Allen French. New 

give the paper such a surface that such writ \ complete set of directions for making and York: The Macmillan Company. 
10528) B. & Co. say Will you kind-| ing or drawing may be completely removed by | assembling the parts of a practical and up-to 12mo.; cloth; 312 pages, 144 illustra- 
ly give us the horse-power that a heavy-duty | washing, without in any way injuring the date dynamo or motor. This book is not a tions. Price, $1.75 net. 

horizontal Atlas engine will develop with in-| paper. The object of making the paper trans-| “boy's handbook,” but a technical work of An alphabetically-arranged list of vegetables 

side diameter of cylinder 12x18 inches, run- | lucent that when used in schools the scholars | merit and usefulness suited to cultivation in the northern United 

ning 175 revolutions per minute with 100 can t the copy, and thus become proficient] A Grossary or TERMS Usep IN ENar ISH | States, with the best times for planting them, 
pounds steam pressure? A. The horse-power,in the formation of letters without the ex ARCHITECTURE By Thomas D. At-/ and the conditions and methods of cultivation 
which a steam engine will develop depends| planations usually necessary, and it may also kinson New York: William T.| most favorable to their growth. To all who 
entirely upon the point of iteff. when the! be used in any place where tracings may be Comstock With 265 illustrations; | own gardens this book will come as a great 

boller pressure, and speed aré iven, or required, as by laying the paper over the 320 pages; 16mo.; cloth Price, $1.50. | help, giving, as it does, not only practical ad- 
in other words, upon the fraction f the/object to be copied it can be plainly seen A very good glossary, limited to the histori-| Vice in how to plant, but assistance in choos- 
troke during which steam is being admitted, Writing paper is used by preference, its; ..) aspect of architecture, yet devoting especial | ing what to plant in order to obtain the great- 

the cylinder It is possible to have the cut-| preparation consisting first saturating I) sttention to that part of the subject which | est yield 
Mf so early that the average pressure in the | with bet nj and ther . — Magn des bears on social and religious life INORGANIC CHEMISTRY FOR SCHOOLS AND 
~ ye yn a ote se. ie ali seo we gente. poe ee hs . > aaa Race Currure; or, Race Suricipe? (A Cotteces. By James Lewis Howe. 
nathied the treks. the boller prensare 100/cation of varnish fe by preference made by plea for the unborn.) By Robert | Being a second edition of Inorganic 
= : Reid Rentoul London and New Chemistry According to the Periodic 

pour andl the evolution jual to 175 per) plunging the paper into a b th of it, but it , T 4 ‘ ‘ y , , J 

a al 7 York: The Walter Scott Publishing Law, by F. P. Venable and J. L. 

' ; the horse-power of your engine would | ma v applied with a ru sponge rhe “ 4 : ieee ‘ : e : _ Howe East Pa.: The Chemical 

ne netetietentate Of varnish is prepared of the following ingredi Company 8vo.; cloth; 182 pages. | Howe. taston, Pa.: ne hem ; 

vp mented haan Benne of. o> peenins Price, $3 | Publishing Company, 1907. 12mo.; 
(10529) L. L. L. says i 8 pipe 3'n2 chores: 1 pound; zine oxide, 5 pounds; The increased complexity of modern social cloth, 409 pages, 70 illustrations. 
inches In diameter, connected to a larger pipe Venetian turpentine 4 pound Mi und boil | conditions is forcing a very disagreeable ques Price, $3.00. 

arrying a pressure of 100 pounds to the gjgnt hours After cooling. strain. and add| tion before our notice; namely, the question} An excellent general and descriptive book, 
juare inch, had a ozzle put on it with & 5 pounds white copal and % pound sandarac of race perpetuation with regard to race im-| dealing with the theory of the subject from 

f-inch hole in it. would it discharge as much provement In America we are somewhat| the modern physico-chemical standpoint The 

water as the pipe would before the nozzk (10533) 8S. J. M. asks how to detect ahead of Great Britain, yet Dr. Rentoul’s book | author preserves a very just balance between 

“ put on? If the water would not have a iphurie acid (mn vinegar \. We have re has many suggestions that we might profitably theoretical and practical considerations, mak- 

greater pressure at the nozzle, but have an ceived so many letters on this subject that we’ apply to our conditions over here, His plan ing the work of the greatest service for all 
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put tl merest beginners A good text-book Back geared motor, H, G. Relat 882,678 
! , hools and colleges Bacon suspension ae. A. A. Harnisch 
for bik ee a feger ‘ oe 652,951 
- Bag, J. Li imbac her . ‘ ng. Ta 
QUESTIONS AND ANSWERS FROM THE GAS Barge, boat, ete., G. W. Theiss Bhs 22, O87 
Enaine. Cincinnati, Ohio: The Gas Basin fitting, D.’ J. Butterfield é 
“ > : . 9 Bath and basin stopper, H. ©. Freshour.. wt , 
Engine Publishing - ompany. 7 mo.,; Bath cabinet, J. B. Francoeur. $53,009 
hk 278 pages B 
cloth; 278 pages. Price, $1.5 eli 


A collection of questions and their answers 
interesting and valu 
“Answers 


compiled from the more 
able ones that have appeared in the 
Gas Engine. Cov- 


to Engineers” column of the 

ering nearly every phase of this perplexing sub 
ject, they present in compact form information 
of great value 


ELECTRICAL ENGINEERING, An Elementary 
Textbook, Suitable for Persons Em- 
ployed in the Mechanical and Electri- 
cal Engineering Trades, for Elemen- 
tary Students of Electrical Engineer- 
ing, and for All who wish to Acquire 
a Knowledge of the Chief Principles 
and Practice of the Subject. By F. 
Rosenberg. Translated by W. W. Hal- 
dane Gee and Carl Kinzbrunner. Au- 
thorized edition, revised and brought 
down to date for the American mar- 


ket by Edward B. Raymond. New 
York: John Wiley & Sons. 8vo.; 
cloth; 347 pages; 333 illustrations. 


Price, $2. 

A simply-written elementary work for those 
who wish a clear textbook that is not crowded 
with mathematical formule It covers a wide 
fundamental 
current, dynamos 
and motors for continuous, alternating, and 


area comprising, besides the 


phenomena of the electric 





accumulators and their 
and electric 


three-phase currents, 
apparatus, measuring instruments, 
lighting The work is especially noticeable for 
its full and lucid explanation of alternating | 
currents | 
STAR AND PLANET FINperR. By Leon Bar- | 

ritt and Garrett P. Serviss. New| 


York Leon Barritt, 1906. 
The new star and planet finder is a aan 
improvement on the old planisphere—that in 
} 


dispensable adjunct of the amateur astronomer 


To those who may be unfamiliar with the 
planisphere, we would explain that it is a star 

chart which may be revolved under a fixed | 
cover to set positio for each hour of the | 
day and each day of the year An opening | 
in the cover shows a map of that portion of | 
the heavens that is visible on the day and | 
hour for which the chart is set Although | 
excellent as far as it goes, the planisphere 

falls short in that it does not indicate the 
position of the planets, whose irregular ap-| 
parent motions render them far more interest 

ing to the layman than the “fixed” stars, 
which return te t ame apparent position 
year after year with the gularity of clock- 
work rhe improved planisphere of Messrs 

tarritt and Serviss meets this need of the 
amateur by the provision of nine disks to 
represent the sun, moon, and planets. Each 


disk is formed with a central pin point, where 
by it can be attached to the chart, like a thumb 
tack, wherever desired rhe ecliptic, which is 
virtually the path of the planets, is shown by 
@ red line on the chart and is marked off in 
degrees A table which is furnished with the 
chart shows just where the disks should be 
successive dates 


Thus the 


applied on the ecliptic for 
covering a period of twenty years. 


progress of the planets may be studied, and 


the chart may be consulted at any time to 
show, within a few degrees, just where a cer 
tain planet is to be found The chart itself 
is very clear, the constellations and principal 
stars are named, but to avoid confusion, no 
Greek letters are used The stars are made 


according to their magnitude, 
brilliancy by means 
of the customary rays Altogether, the new 
star and planet finder is a most valuable aid 
to the study of elementary astronomy 


large or small 
instead of indicating thelr 





INDEX OF INVENTIONS 
For which Letters Patent of the 
United States were Issued 
for the Week Ending 


May 7, 1907, 
AND BACH BEARING THAT DATE 


{See note at end of list about copies of these patents. ) 





Advertising holder, L. Morand............- 853,108 
Advertising stand, J E, “DPastehet. occcecens 852,710 
Ait and gas compressors, automatic regu- 
lator for, F. EB. Nortom........++sceess 
Air brake apparatus, Geltz & Hosack..... f 
Air brake systems, air cleaner for, R. 8. 
Wallace ...eeeeese Co ceseeenccsone ee 
Air compressor, R. A. & L. B. Cousans... 
Air ipressor, Berenberg & Drisko...... 852,! 
Air compressor, rotary, G Vollmer..... 852, 


Air compressors, piston for, R. Miehle.... § 

Air purifying, cooling, eee drying appa- 
ratus, H,. E. Decke ch 

Air purifying device, C 









“G R. Dressler.. § 








Alcoho liquors, apparatus for refining, 

aging, mellowing, and purifying, J. 

F. Duffy ie we edd PPE Sey errr 853,071 
Amusement apparatus, F. BE. ‘Boardman. 853,155 
Anatom ical specimens, mounting for, ‘O. 

Smith S wikiieicot<chadheens aeeen eet 852,807 


Anthraquin me derivative, P Thomase hew- 
oa 853,041 
Are ‘h, D B. Luter nee ; 853,203 
Areh nerete or prides Si) D. B. Luten.... 853,183 
Arch structure, D. B. Luten.. . 853,202, 853,204 
Atomiz: Dorment & MeVoy : 852,828 
Automobile control, H. Lemp.. ee 
Automobile steering gear, A BE. Rock 

well tictetout 852,847 
Automobile wheel, B. H. Bridge rs 862,998 


|junction of the blood ducts. 


| pressure of the stopped circulation causes excruciating pain. 





Axle setting machine, J. W. Roberts. .... 852, 455 


Battery. See Secondary battery 
Bearing, antifriction, L. H. Seubert 
Bed, E. J. Druding ........ 

Bed spring, FP. Sappington.... 
Beds, head yori for, J. G, Ryan 


Bedstead, H. KE. Henwood 


Bedstead attachment, H. BK. Henwood 

Bedstead corner lock, metallic, \ j 
Kroenke Soe sda. ue : 

Beehive trap, F. H, Saffell. 

Bell, electrically actuated signal, . W 
Eden .. eveseues ? 


Belt and shield, T, Thomas...... 
Belt lacer's tool, C. J. Person.... 
Bicycle, KE. T. Peters 


Is the result of deep study and research to determine some method of | Bicycle’ driving gear, J. MeAulitt.... 
‘ Binders, loose leaf for temporary, M. 


| overcoming Rationally and Naturally all forms of Congestion to Biscuit machines, | ‘pump particularly 
wafer, «. s 


adapted for use with 


which the human system is subject. on —etinanas: Mesa tanecs a 
. ° . . Bituminou om position Richardson & 
The first impulse of a child or adult upon being hurt is to pega: or pee baa 
. Blind fastener, window, J. J. Daniels 


Thy ? ~cCalice ¢ < Ss j i ivelv Block ki lant, H. G. Rounds 

rub the spot. Why? Because Nature teaches us instinctively to | flock making plant, HG cient fr e 
increase the circulation of the blood by friction of the part affected. pater compenal tainis end'deidee, a. inbati 
Boller flue cleaner, J, Bennett. 


Let us examine the physiological reasons for this. The human] Botier tue seraper, A. B, Muirtesd 
/ Boller water gage, F. W. Fisher 


e i re a . _ a ati > ‘ * veins | Book, rount, U. F. Doubled 
system is sustained by the circulation of the blood through the veins | Book, account, U. #. Doubleday. . 
Bookcase, sectional, J. W. Campbell 852,760, 


some large, like the jugular and carotid, aud some ex-| pocrticaner, AG. Houghton. 


and arteries, 
Boring apparatus, S aaernen & Hartwe il. 


tremely smali. Boring bit, N. Sta 
- ae A Bottle, H. A. promot os Kp 4dune eas 
All forms of inflammation are due to congestion caused some-| Bottle and giass washing apparatus, M 


Maller .. 
times by swelling of the muscular tissue of the veins or arteries, but | (eit fag’ “Merrill & De Long 
1 : P : . . . | Bottle necks, machine for the 
usually by artificial stoppage or clogging of the circulation due to clots insertion ‘of glass balls into, F, Wiew 
or other unhealthy matter in the blood, lodging in some sharp bend Bottle stopper, M. Licker... 
Bottle stopper a D, Wheat.. 


homeler ........ @ 
Bottle stopper, H. M. Gray. 
The immediate result of such inter-| fettie Stepper E. Thomas 


ference with the circulation is congestion, and a lowering of the caigkst¥aateattiewiines 
Hotties, jars, and the like, closure for 


vitality, dependent upon the size and importance of the veins or arteries] , MOD «ss sentnrsossn esses + 

d ottling pol hine . R. PE oS 0 de bes 

. a oe Box, 0. C, Schulz . 
involy ed. Box cover, comb carrying, W. Lossing 


Braiding machines, drive and ed mechan 


Take Rheumatism as an example. Rheumatism is caused by little vieasttt™ fot 
srake 


° . ° . R. Falter 
crystals of Uric Acid forming in the blood. They flow along until they | Brake’ hanger, automatic, 8. M. Gurwen 
clog i in some small vein or artery, usually in one of the limbs. 


Janssen 


Brick supporting pallet, B. Ca quae? 
+ hen Bricks, manufacturine I. View 
i we Soke, ¢. 2. Die femio rf 
ridge and railway rai ock and signsi, 
Rub the i Johnston .........55 4 
Bridge of concrete, ete., D, B. 1 vten 
Briqueting machine, R. Schorr 
Broiling and toasting device, D. Rugg 
Brooder, chicken, W. H. Somersall 
Brooder, poultry, H. H. Damman 


part, it eases the pain. Vibrate it deeply, and the crystals are dislodged 


and carried away by the revived circulation. 


852,052 


Broom, A. J. Coeb ‘ 
All forms of congestion can be immediately obviated, and | irish, oa. “Thornton: 
rush, J . Adams 


to a very great extent permanently overcome by rapid mechanical pram, als, 4. A. Paasche »..+: + 
a . J : ie ah — — Sitar 
. mi fo ll . - _ 2 . - oe ° , A, elnbach 
vibration scientifically applied to the congested spot at the rate of 8,000 | Byte, waning. A pms manlie ALE TE EAS 
aerial tramway, H. G. Ferris, ° 
Buckle, harness, BE. J. Floyd 
Bugey bow spring support, L. A. 
Building block, H. G. Reunds 
Building block mold, DPD. MeCall 
Cable bonding device, H. B. Adams . 
Camera lucidas, adjusting device for, A 


to 15,000 vibrations per minute. 
Piguet 


«aA . o* 
Can top, powder, A, F. Wolff... 
Car, 8 M. Curwen .. . : 
Car, C. W. Benjamin 
Car, W. M. Smith 


Car construction, metallic, EB. 1. Dodds 
Car, convertible, Senllin & Skov 
Car, convertible, J. A. Brill. 

Car. convertible, H. E. Haddock. 
Car coupling, A. M. Knapp 

Car coupling, O. P. Moncrieff 
Car door, J. Carr oe : 
Car door hanger, J. A, Myers.. 
Car door opens mechanism, 
K “ids ‘ : 
Car dumping apparatus, T. H 





ees 


gondola, 


Aidrich, 


Car fender, T. J. F. Mueller.. 
Car fende or, T. J. Sayers - 
Car grain door, H. W. Richards 
Car, hopper bottom, A. BE, Ostrander 
Car lock, dumping, W. W. McKelvey 





ELECTRIC 


Voighi.... 


Webber 
y sent ‘ 


Chemical engine, 

Chimney cowl and ventilator, 
Dy, Wee i ccccetne se ‘ 

Cireuit controlling mechaniam for electri 
cally heated tools, W. J. Barr. 

Clreuit ma se and = bre —_— device, 8&8 
Bouton .. ‘ 

Clamp, W. B. Ruddick ° ‘ 

Clamps, soft metal gaske t for service, A 





Car, metallic, W. M. Smith . . 
Car, mine, FL C Bockengmtin  . 
Car repaltci's toi D Colline 
Car, fiwek, Cump! * Witsoe . 
Oar where. A at 70 ; eo ¢se0 
Cara, fu nat vex and release 
. fer vest fa me Mu rton. ee 
. Car vare? Aho hie Peer 
THE LAMBERT SNYDER VIBRATOR [ii Poa Nana 
Card is ing the same, 
r : ie Bin pos 
was invented and perfected to put such an invaluable remedial appliance} (arpester» asm, |. 9 Gudgen... 
BR: top, . a 
in the hands of the people at a price within the reach of all. coe es coke oo 
; 4 J . Cart, self-loading, Z, Whittemore 
It gives strong, deep and thorough vibrations at the right spot in | car self loading dump, Liverett & Flood 
‘ : J 7 Caseln and compound obtained therefrom, 
just the proportion that the subject needs. Cn ains, 5. Taaee 
It is very simple, cannot get out of order and is practically ever-] Cite “titsratie Hee. Bnierwood 
‘ f oqe . Casting iro 11 «steel, etal sold = fer, 
lasting. It weighs only 20 ounces and needs no oiling, regulating, ad-|"“"Mcartur &' Darke |... 
° . o, . . Catch, spring, T. Danquant 
justing or other attention and is operated by the slightest pressure of the } cattle guard, ¢. ‘Long .. 
7 ement, - Jones . 
M4 ‘e nh i ‘¢ ac we Aa. 
hand. Regular price $5.00. Centrifugei ne. 0, 4 . . 
Centrifugal machine, G. Adt B 
ULD HAVE OUR VIBRATOR [ (ick, “intcrie, sles, 8. 8. Zeliey 
EVERY HOME SHO ee yn’ other papers, SEOLSCTENS, gc, & 
_- EET ererrreEETTLI Terre e 
OUR GUARANTEE Wotiring 6 Sutpies. , 
combined, 
We, the makers and owners of the LAMBERT SNYDER VIBRATOR are so 
absolutely certain that our Vibrator can do all that is claimed by us that 
we say: Try our Vibrator for seven days; if it brings relief, if it does 
what we claim for it, keep it; if not, send it back and we will refund your 
Schuerma he 
money. Clamping i C. L. Simmons .. 
° . . Clasp knife, N. en . . ° - 
Free.—Our book on vibration, fully illustrated. Cleaning and oalttien compound, H. B. 
M oa “ * ° tadford omy. oes de ‘ - 
tlectric Vibrator, $25.00, can be used on any electric light socket} cup. ¥. "A. Brownell”). 
11eC ’ 5 ’ y g 
Cet, alarm, —— & pum ; ou 
. Clock, electric alarm, J ay odger . 
or with battery. Clothes line prop and holder, A, 7 Greer. 
Oluteh, E. Huber ... ‘ ‘ 
Special Introductory Offer, Limited:—To readers of the Clutch, automatic, i. J. “L.‘iowle ii 
Clate evice or agricultura mack!oes, 
= * Pe are , ; - ‘ ‘ L. A. Aspinwall ..... 
Scientific American, we will send a regular $5.00 Lambert Snyder coetth Rechatinn hh iestboray 
Vibrator, boxed, with full directions for scientific use, for $2.35 postage | "cp, machanism for dumb walters _ 
a Cock « lve fet Bennett & 
paid, securely packed. Don’t delay, send at once. Sheree d oncmpg oral yam 


tkern .. 20468 
Coin operated mac hines, coin actuated de- 
vice for © ontrolling the operation of, 


LAMBERT SNYDER CO, Dept. S| cvis'vtioni ies: ii it: Nipiiniaic: BOGE 


Concrete block making machine, ©. @, 


Brandell 
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WORKMANSHIP. 


and Turret Lathes, Pian- 


Foot and Power ers, Shera oF and Orth Presses. 


SHEPARD LATHE CO, 


Veeder 
Counters 


to register reciprocating 
movements or revolu 
tions, Cut full size, 
Booklet Pree 
VEEDER MFG, CO. 
iS re aut St. 
art » Conn. 
cnpanten, Odomet ers, 


Tachometers, Oounters 
and Fine Castings. 


Automatic Water Supply 


Moet economical, reliable and efficient. 
you bave running water the 

aines will elevate % feet for eac 
foot -fall obtainable from spring, 


brook, or river, delivered 


distance. Write for catalogue. 


Niagara Hydraulic Engine Co. 


140 Nassau Street, N. VY. 


Wanted 


Ideas or Inventions 


A concern with ample capital and excellent or 
ganization desires to secure control of a new article 
which can be advertised, or an invention which can 
be sold by mail, Will buy outright or share profits. | 
Address Lock Box 301, Chicago. 


B. F. BARNES 
14-INCH DRILL 


) b wey for work from 1-16 inch to 


THE 
A strong, 
f 
w 
Mx2dinch Wet Tool Grinder. 
on request. 


Pipe Cutting and Threading Machine 4 
Fer Either Mand or Power 


This machine is the regular hand machine supplied 
with « power base, pinion, countershaft, 


grill Plain lever or power eed A» My 

@ bulid a full line of Drills. 
furnished tn Gangs 
and Ll-inch Screw Cuttin, 






an be worked as an ordinary power 
machine or taken from ite base for 
ww = « hand machine. Pipe \¢ in. 
to 16 im. diameter handled easily in 
email room, [ustrated catalogue— 
proce lit free on application. 


THE CURTIS & CURTIS CO. 


6 Gander &., Bridgeport, Conn. 





10 te 50- 


{ ree Upri 


Send for Drill Catalogue. 
W. F. & JNO. BARNES CO. 
(Bstablished 1872 
1999 Ruby St., Rocktord, wh 


GOES LIKE SIXTY 
SELLS LIKE SIXTY 
SELLS ron "SG 


GILSON MFG oe. 100 






, POR FINE, ACCURATE WORK 
SENPCA PALLS MPG. 
Seneca Falls, N.Y., U.S.A. 


Engine and Foot Lathes 


MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES BEST MATERIALS. BEST 
CATALOGUE FREE 


SEBASTIAN LATHE CO.. 120 Culvert St., 


‘urrycomb, C 
Surtain and shade 


Dental bridgework, 
Dental instrument 
Depilatory 
Derrick, P orke ° 
Desulfurizing and subsequent 





Dish 


Door 





Draft appliance 


8. F. BARNES COMPANY, ed i. 


Kuropean Hranc h, 149 Queen Victoria St., Electrical 





Branch Office, 60 Centre St., 
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Excavating scoop, 
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%8u USE GRINDSTONES ? 


if so we can suppiy you. 
nounted and unmounted, always 
Rememoer, we make @ 
specialtyof selecting stones for all spe- 

Send ror catalogue “ 1" 


= The CLEVELAND STONE CO. 
-* 24 Floor, Wiishire, Cleveland, 0. 


kept in stock. 


clal purposes. 








coll and condenser. 


engine ignition. 


mation. 


spark coil 


epark. 


denser. 





| 568 Broedway 


‘[SPARK COILS) 


Their Construction Simply Explained 


Scientific American Supplement 
160 describes the making of a 14¢-inch spark 


Selentific American 
1414 tells you how to make a coil for gas- 


Game 


Selentifie American Supplement 
Garment, 


1522 explains fully the construction of a 
jump-spark coil and condenser for gas-engine 


Sctentifi©c American Supplement 
1124 describes the construction of a 6-inch 


Sclentific American Supplement 
1087 gives a full account of the 
en alternating current coil giving a 54-inch Gas ge 

Sclentific American 
$27 describes a 4inch spark coil and con 





seclentific American 
1402 wives data for the construction of coils 
of a definite length of spark. 


The above-mentioned sect of seven papers 
will be supplied for 70 cents. 
Any single ccpy will be mailed for 10 cts. 
MUNN @ COMPANY, Publishers 











Jonerete construction, 
Owens & Wright 
Jonfections and other 


wrapping, D, 7 


Confections and other ee. 
forming and wrapping, 

‘tonveyer door, M. 

tonveyer door combination, 


onveying device, Cc 
onveying earth, et« 
Grossmith 
ooking apparatus, 
ooking vessel lid, 


jords, etc., apparatus for 


strength of, L. 


Jorn shock compressor, 


otton chopper, D. 


Jotton preas, W. G,. 
otton topper, = 
‘rate, A. Cook 

rate or hon folding, 


rucible furnace, 
ulinary vessel, K 


ultivater, G. 8 Tame 
ultivator, J. J. Stalder 


ulvert, corrugated 


Jurrent apparatus, 


Mershon 


Smith 


‘urtain fastener, G 
urtain® fixture, Philbrick 
urtain hanger or support 
uspidor, Wilson & ; 
uspider, sanitary automatic, 
‘yele wheel guard, 
Davit fall block, automatic, 
Dead centers, device 


& Hill 


G Perk 


Die, A. R. Simmerly 
washing machine 
Dish washing machine, 
Dispensing 
Display box, folding 
Display case, W. Simon 
Display rack, L. A 
Display stand, J, J 
Door check, W. H 
Door holder, G Laube 

Door holder, A. Danielson 

opening and closing device, 
Doors device or 


bulkhead, D. R 


Dough, mixing, C 
Dough mixing and 


Coelner 


Stevig 


Draft rigging, J. R 
Dredger, caisson, R. J 
Drilling or boring machine, 


patrick 


Drinking cup, aseptic, 
Drum and cymbal 


Kendis 


Dumping apparatus, 
Dyed fibers and fabrics, 


the colors of, L 


Educational device, 
Egg boiler, H. F. Hall 

Elastic wheel, G. Floquet 
Electric cable, R. D' Unger 
Blectric light cabinet 


Roberts 


Electric motors, operating, 
Electric switches, remote 


G. Wright 


Electrical cut out 


Brebach 


bayne 


Blectrical heater “M 

Klectromagnetic 

Elevator See Carcass 

Emergency coupling 

End gate, J. F. MeKellar 

Engine crank mechanism, 
P 


Jonte 


Engine reversing 


and other, ©. 4 


| Engine starting ‘ante 


Harrington 


Euvelop, J. A. Douglas 
Equalizing apparatus, 
| Evaporator, 8 
Excavating 


of, C, C. Jacobs 


Bloxam 


Eye massage apparatus and 
bined, F. C. Dorment 
Eyeglass frame, W. 


eglass holder, M. 


Fabric cleansing apparatus, 


ton & Cannon 


Fare register, A. O 
bag, A, G. May 
Feed water heater, 

Feed water heater 


Zachech 


Fence machine, H. R 
post, A. C. Davis 

Fence post, R. C. Glasseo 
Fence —_ me weed 


80n 


| Fence tle, wire, C 
clamp oe stretchers for ‘strets shing, 


G. Le 


Ferro-molybdenum, manufacture 
Cc 


Annable 


Fiber mixer, E ryden 
Finger guide, Evans & Wolf 
Firearm set trigger, N 

Firearms, barrel cleaner 


J. True 


Fireproof material, K 
| Fish hook, H. C. Ladish 
| Flax breaking apparatus, 
| Flax straw from winding 
device for preventing, 
Floor scraper, N. B. 
Flue hole stopper, G 
Fluid heater, electrical, 
Fluid pressure brake, 


Fluid pressure tool, , 
Furnace charging apparatus, 


Johnson 


Furnace fire box, steam 


stone 


Furnace roof, Halstead 
Fuse, A. M. Mazer .. 
Fuse, precussion, W. 8 
Fuses or cut outs, 


electric, L. B. 


Game apparatus, H 

counter, G. H. 

combination, 

Garment receptacle, 
V 


Gilmore 


Garment supporter, 

Garment supporter, 

Gas burner, Maloney 
Gas, @ 
Gas generators, automatk 
acetylene, H. G ; 
erators, carbid 
Shaffer & Benton 
Gas governor, F. Ellis 
Gas heated boiler, 
s log, V. Ll. Richards 

jas machine, acetylene, Mf 
Gas machine, automatic 

Elli 


verating, J 








Gas producer, Morgan ‘& ‘Gifford 
Gas producer, W. B 
Gases for general 

for generating and ans. 


Cummins 


Gate See End gate. 
iGate, H. L. Jones 
|Gear for motor were. reverse, w. - 


Balter .csssus 





Popular Books 


Home Mechanics 
for Amateurs 


Author of *‘ Experimental Science” 
320 Illustrations 
Price, $1.50 Postpaid 


The book deals with wood-workine, 
ments, metal- working, lathe 


work, metal spinning, silver 
working; making model en 








motors; making telescopes, 
microscopes and meteor 


trical chimes, cabinets, bells, 


Finegan lights, dynamos and 
holder, 
an electrical furnace. 
a thorougbly practical book 
by the most noted amateur 
experimenter in America. 


sess a copy of this most 


and evenings can be profita- 
ly occupied by making use- 
ful articles for the home or in building smal! engines or 
motors or scientific instruments 


Experimental Science 


By GEORGE M. 


Revised and Greatly Enlarged. 
f 900 Illustrations 
Cloth Bound, Postpaid, $5.00 


A New, Revised, and Enlarged Edition has 





removabl 
I 


instrument, 








apparatas, 


| Hoisting device, J. H. Downey 





Horseshoe, A. A. Bumbaugh 
new matter added, 


lished in two volumes, 
handsomely bound in 





: tions which have been 
for farm implements, made, among the most 
ae treed Gesertpeee 





ing-Current Machinery, 
and clear, concise Ex- 
lanations of Wireless 
‘elegraphy and Tele- 


Indexing machine, “thumb note h, E Jobnson. 
Indicator, T. B. Rice, bad on eds bacghes 
Induction coil trembler, C H. Bryant...... 


Induction motor, P. Bunet vragweeaceuns 
Insect trap, J. W. Stodders seesecciat 
Instep support or arch prop, J Sandler 


uring Instruments, the 
Insulating bodies, manufacturing heat, i. 
. 


Insulator, F. M. Locke a Pres 
Ironing board, A. G. Hoerner............ 
Jewel mounting, A. A. Boismaure.......... 
Journal box, W. W. Neighbour. it ° i 
Journal box and lid, C, G. Hawley........ 852,952 
Journal box for railway cars, pavaned steel, 





metbods of measuring 
the heat of the stars. 
No other work contains 
such a fund of trust- 








re , 
Junction box, E. T. Greentield 
Kiln fire box, J. F. Slater wGe 
Knitting machine stop motion, aut: nati. 


presented in a clear and simple style. 


distribution sy 





Knockdown box, F. R. Vernon 
Lacing device, R. J. Evans 

Lacing, shoe, F. 
Lamp burner, ga EK. E. Billow dacbheme 
Lamp, flash light, H. F. Neumeyer........ 
Lamp holder, C. Bergener ocean 
Lamp, miner's, R. L. Graves... a9 oer 
Lamp socket, cluster, R. B. Benjamin.... 
Lamp socket, plural, R. B. Benjamin.. 
Lamp socket, twin, R, B. Benjamin 
Land leveler or ridger, 8. 
Lard and recovering waste 


switch, 


Scientific American 
Reference Book 


i2mo, 516 Pages, Illustrated, 6 Colored 





Price,<81.50 Postpaid 
The result of the queries 
He ath 


machines, readers and correspondents is 


Latch, gate, Cc. H. Foster epeseeninde 
R Lathe tool, W. P. Gehris ..............,. 862,048 
manufacture It should be foand on Leather stretching machine clutch, E. 
used by government officials. — 
Levee building machine, C. C. Jacobs.. 
Level, pump, C. Larsen ......++..++ 
| Lightning conductor, W. P. Finn 
Lightning conductor, W 
Linotype machine, W. 
Lock. See Bedstead corner lock. 
Lock, A. Engelquist ........ bbe 
Lock attachment, A. B. Bennett eakndin+aén ' 
Lock bolt, U. G. Smith .......... ee 
Lock shoe, H. A, Meikrantz io 
Lock strike, Georgenson & Burke 
Locomotive, C. J. Mellin 

Locomotive cylinder, C. J. Mellin 
Locomotive reversing mechanism, 


complete and exhaustive than 
has ever been attempted. 
is profusely Ulustrated with | 


It tells how to harness 
a horse ard read a gas meter 
as well as giving hundreds of 


udged by the tops 





Locomotive tender, F. L. Horspool. 
Loom, filling replenishing, C. H. Draper. 


and the book will be promptly 
Loom picker sticks, lug strap for 


The Scientific 
American Boy 








Looms, combined parallel rocker and pick- 


| Lubricator, G. M. Wolcott 
Mail — cate 





Mail oxen and discharging apparatus, 
Masonry and concrete structure, D. B. 


Masonry tool, P. J. Courtney .. 
Mason’s implement, R. Antoine 
Massage apparatus, D. C. Fisher... 
Mattress, S. H. Weston ........ : 
Measure, tape, BE, A. Christoph ° 
Measuring apparatus, G. P. Hemstreet..... 
Mechanical movement, B. Hal es 
Mechanical movement, F. H. Ric hards.... 
Metal workers, electric heater for, J. 


340 Illustrations 
Price, $2.60 Postpaid 
This is a story LA oatnes boy life, suegesting a large 





fording ———. 


the creative aa, a by . 
Metals from — their ores, extraction of, 
are given for building Metallic pipe, flexible, F “Ee. Rutherford. 
ms Metallic tie and rail fastener, R. M. To. 
Milk separator, centrifug 
Minerals, agglomerating, Perkins & Cox.. 
Miner's blast.charger, Peay & Ham.......- 
Mines, etc., apparatus for detecting t 


ai —? are supplied by 
the directions for mak- 


as tree houses, straw 


Mirror holder, portabie, F. P. Fisher 
Mold, P, B. Miles .. 

Mold box or pan, G. “Matthews. 
Molding machine, J. H. B. Bryan 

Motion, automatic device for producing in- 52.108 


Tbe winter diversions 
include instructions for 





kinds of snow shoes and 
scooters, sledges, tobog- 
wedish contrivance 

0 








Motor controller, E, W. Stull 


R. 
Moter governing mechanism, 


we = aeeee Lat 
wane bridge building, in which 


es, including a simple cantilever bridge, Motor governor, prime, 


are Motors, method of and mears for govern- 
In addition to these, the book contains a large number asp ‘ 853,200 


ces, 8 
yachts, windmills, water wheels and the 
plete table of contents sent on reques 


| MUNN & COMPANY, Publishers 
361 Broadway, New York City 


Music a, R. A, 
Musical instrument, 
. White 








———— ——________ | 
Gear, reversing, F. E. Fairman........... 852,939 
Girder separator, C. H. Kellogg Tritt 852665 
Glass fastening device, G. C. Wright.... 852,483 
Glass moid snares mechanism, J. H, 
Croskey ..... tense teeesrceseceess SUZ O88 
Glass plate grinding machine, Schwartz & 
' Bortzne: ........ ee ereseerecss SEB) 
Glove, D. Mackay orseeeses éeaeas 862908 


Graders, side draft “at tachment for road, 

mS err «sees 852,505 
Grain drier, A, L. Brannock .............. 852,765 
Grain separating and Yersieseeees machine, 














TH. PO . d<.0ccte ces 853,076 
Grapple, P. L. Niedermier.... cesceeee 852,807 
Grate bar, J. A. O'Neill ... ... 852,788 

| Grate, shaking and dumping, E. BEB. & H. 

L. Strotham .. s+seeee 852,467 
Guide, illustrated, G K aufmann. ° on 853,089 
Gypsum burning kiln, F, Raithel .......... 852,616 

| Hammer, aces wrench, oO P. 

Hughes ai ah .. 852,172 
Handle, E. R. Sarg 852,741, 862,742 853,192 
Harness attachme “9 O’ Bryan ... S5Z.576 
Harrow, disk, C, N —e .--. 853,160 
Harvesting machine, E. Carey coeeesseee 852,408 
Hat guard, H. Saundry. --++-- S63, 

| Hatehets, shingling gage attachment for, 

F. A. Bogart . . .. 853,108 
Hay and stock rack, combined, R. B. 

Cheltz ‘ ‘a ° ° 


Hay cap, F. M. Hitech Eee . 
Hay handling mechanism, M. H. Madsen 
Hay loader, M. Hardman du wie 
Hay rake, J. CC. Hanka dedi heeeea Oe 
Head gate, W. F. Garlx i 
Headlight, EB. S. Gunn . é 
Heat regulator, electrothermostatic, L. G. 
Copeman . ° 
Heater and cooker, J. L. Adam of 
Heating and illuminating burner, H. Braby. 
Heating apparatus, J. H. MecPartland...... 
Heating coil shield, P. S. Knoth ibe foe 
Heel for boots and shoes, A. F. Spencer.. 
Hemp fiber, manufacture of artificial, F 





hner coe 
Hemp treating machine, manila, E. E. 


Barton... e 852,410 
| Hexamethylenetetramin sodium acetate 
double salt, P. Bergell . ... 852,993 


Hides or skins, treating, 8, k Felton, 
Hoe, J. 8S. Lester 
Hoist, hanging staging, Ciarke & Ross... 


Horn, I. Alter eecces 
Horn support, W. L. Denio ........ 





Horseshoe, J. J. Lynes .... ° cogve 852. oT 
Horseshoe calk and making the same, C, 

& E. Ludvigsen .. sbcaee 853,019 
Hose supporter, F. Hirsh - ’ i 


Hot air furnace, H. F. Rasor 
Hot air furnace, J. L, Berger 
Hub attaching device, G. Bitzer 





Hub, vehicle, O. Beitler .... er 
Humidifying and air anes appa 

ratus, 8S. W. Cramer .... ce oun . 852,823 
Hydraulic chair, A. N. Hornung, Jr........ 852,550 


Impressions, machine for making, F. H. 
Richards 





Wate «..?. 





ssue 





Cc, H. Cochran, 


B. Rhodes 





A. Schafer ° 
rd from spent 
fullers’ earth, refining, 8S. JT 

wood - 











852,800 


POE ccccsccscces . eecce 
me ans for attaching, 
7 roppman Cbocd deve rte sessetods ’ 















H. MeCulloug 


‘oe 





Melim .ccccessces 


PRUEME  ncccccss 
ing stick check for, W. Leary.. 


or and deliverer, D. R. 





852,860 


852,792 
71 


Kimber ... binscoeds 


= 








EMO nce sccccccccsesscvescess 





MPTP E TET TET LET 


Lamb ..cccscocsess 66.609 40050000 


Cc. Bergne r 





presence and volume of fire damp and 

other light gas in, J. McCutcheon .... 2,895 
Mirror, combined hand and stand, Wright 

Se arr oe 852,864 


termittent, P. A. Brown .......-- 852, 
Motive power purposes, apparatus for util- 

izing the motio of sea water for, 

J. Fortuny y Banus ...... 661 


licott . gecacwapedsuy> 8 
, F, Ellicott 852,779 


ing prime, F. Ellicott .......... 


a Some: recuperative, L. C. Ham- 852,508 


2.752, 


Music layin instrument, “ autopneamatic, 
F. rh White hite 8h2 an2. 813 


g52,044 
. 862,761 




















852,626 
$52,972 
852, 506 
852,765 
353,076 
52,897 
852,730 





467 
O89 
2,616 
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SYSTEM D Id piteyateky Credit 


an ily or 
delivery, hciedepbanenhiy setuaioae Decuisvetene 
log free. Write today. Old Reliable, nerait, Diamond 


Loftis Bros. & C0, wena t.0s Srtutese ‘chtengsmu, 


LITTLE HUMMER 


MARINE ENGINE 


The 2-Cycle-Engine-Marvel of the Age Entirely new and im- 
proved design introdueing many exclusive features. Runs op 
Gasoline, Distillate, Kerosene or Alcohol 


5 H.P. Bare 
COMPLETE ENGINE 
with Fresh Water Boat 


Fittings, $69.90; with - 
ater Boat Fittings 
0 s 8 















Pats 
Pend. 






| and a vate unfailing 
endurance | powers, economical and safe, 
annot back-fire. Sold under Five Year Guarantee 


BelleIsle Motor Co. Dept. 18Detroit, Mich. 


MARINE MOTORS 

Four-cyele Spark Ignition 

allt for high Bpe 

ng y are 

every part is 
t our 














I telive usrantec 4. 
PENINSULAR MOTOR ©O, 
900 S. Front St., Grand Rapids, Mich. 


PORTABLE GASOLINE 
Submerged Propeller 


Attamee and detached ANY BOAT “in 
a jiff Can be raised and lowered to 
run + shallow water. Largest, most 
practical, most powerful. Entire Outfit 
is Outside of Boat Perfectly Safe. 
Money Maker for Summer Resorts. Send 
for Details and Price List 


SUBMERGED MOTOR CO. 
84-86 Washington St., Chicage 


PEERLESS 
SUT-PROOF PLUGS 


absolutely self-cleaning. 





Guaranteed 


If you are troubled with sooty plugs 
can suit you, 


PATENTED 


send for full details, we 


Peerless Equipment Co. (Not Inc.), 
170 So, Clinton Street, CHICAGO 


DYNAMO AND MOTOR COMBINED.— 
Fully described and illustrated in SCIENTIFIC AMERI- 
CAN SUPPLEMENTS S44 and S65. The machines can 
be run either as dynamos or motors. Price 10 cents 
each, by mail. Munn & Company, 361 Broadway, New 
York City, and all newsdealers 





Wilson for the treat 
No cut- 


ment of a. and afflicted eyes. 
: essary 


ting Lo Operation ne 
Not a medicine. So simple anyone can 
use it Hundreds have treated them- 
selves successfully in their own homes. 
Endorsements witbout number. Sent on 
trial to responsible persons. Write to- 
day for further particulars. 
ACTINA APPLIANCE COMPANY 

, 811 Walnut St.,Kansas City, Mo. 





rdruge 





Dept. 302 


Practical Combination Auto- Goggle Cap 


Comfortable, stylish, eco- 


rim when not in use 
terfering with comfort of cap 
Made of soft, Russian, water 
fined leather (black or tan), silk 
ined, green underneath 

Sent on receipt of $2.50, express 


prepaid Money back if not sat 
isfactory Mention correct size 
and yn Agents wanted. 


TTLER MAT of 
Broadway, - Louis 





GOrE 
1266 &. 









Like Hung Wolves, a the season 
if you use Magi ic Fish Lure. Most 
wonderful bait ever discovered for attracting 
all kinds offish, If you like to pull out the 
finny beauties right and left, and Catch a big 
string every -ime you go fishing, don't fall to 
try this wonderful bait, Sent by mail prepaid 
for 25cents. Perfect satisfaction or money 
” refunded. Full particulers ay Catalog Free 
—_— == Address J. F. GREGORY, Desk @ 

—j—* 3319 Oregon Ese-s St. ioe is, Mo 





Important to Subscribers for 
Scientific American 
in Canada 


changes in the 
of SCIENTIFIC 
addresses in 


Owing to recent 
Postal 
AMERICAN 
Canada prepaid by 
stamps affixed at the rate of one cent 
fraction thereof. 
the rates 
our periodicals 


é prepaid, will 


Laws, copies 
maiied to 
will have to be 
for each four ounces or 
May 
for 


Commencing 1907, 
for subscriptions 


mailed to Canada, 


postag 
be is follows 
PER YEAR 
Scientific American = - = $3.75 
Supplement . . * - 5.50 
American Homes and Gardens - 3.50 
Scientific American and Supplement 8.25 


Scientific American and American 
Homes and Gardens - . 


(to one address) 


6.25 


MUNN & COMPANY, Publishers 
SCIENTIFIC AMERICAN OFFICE 


361 BROADWAY, - NEW YORK 


PENINSULAR 


is a patented scientific ins- 
A ary nt invented by Prof. | 
| | 


nomical Goggles fold back into | 
without in- | 


Scientific American 





















Nautical signal, F. C. Berwick .......... 
Necktie, C. W. T. Davies ..... 
Net, hair, G. Grumbar ....... 


Nozzle plezometer, F. B. § 
shelling 





be 
machine 


Nut grading and 
GE 6-5 0s hodnce Cede cve es beand koceens 
Nut lock, A. Anderson ..... 
Nut lock, J. J. Jennings ..... 
Nut lock, J. Dawkins ........ 
Nut lock, C. 8, Clark 
Nut lock, F. BE. Bartz .. ows 
Nut lock for rail joint tastenings, Cc. F. 


Clawson 
Oll burner, C 8. Cannon 
Oils, eliminating the odors 
Hemptinne . : 
Oil cloth protector, ‘M I 


of fish, A. “de 





MeMilian. 





Ordnance aiming device, 8. K. vy. Kesexhy. 
Ordnance sight, Mustin & Saegmuller. 
Overhead carrier, A. Hannaford ...... 
Packing, M. Collins 

Packing, metallic rod, BE. ‘Bryant. 
Packing, rod, O. J. Garlock............ 
Paddle wheel, L. P. Biggers 

Painting machine, sign, W. A. “Augustine. 
Pan, See Pie pan. 

Paper, PB. L. White 


Paper bag holder, W. E Morrow. sche ark 

Paper box machine, A, W Mitchell. ..... 

Paper, machine for producing water mark 
effects on, E DN + sine cckese saat enee 






Paper machine slitting cutter, C. Koegel. 
Paste applying machine, H. Weiskopf.. 
Pavement block and making the same, 

Be, WEE vcs ch swaescieevale cence o4ese 
Paving block, bituminous, Richardson & 

Forrest Yretit? Tei t 
Paving machinery, PB. Mahe. ess aces 
Pawl press, C. Scherf ......0'sscsccscscess 
Peat working machine, G Matthews osebec 
Pen and _ pencil holder, combined, G. 

Laube . os cabs danebetesoesed . 
Pen, fountain, F. Y. Brenton 


Pencil, F. H. Lippincott..... 
Phonograph horn support, W. 
Photographie apparatus, y 
Photographie shutter, 

Photographie shutter, F 
Photography, _ flash light, 
Piano, R. a 
Pie pan, E. H. 
Pipe nel bolt 


30 utteee 
Pipe sprinkling, Cc. 
Beard 
» hanger, H. C. Taber.... 
sewer and like, ry G. ‘Brandram 
Placket closure, G Prentice.......... 
Planer head, J. WwW 
Planter, T, 7 Dudley .. 
Plastic material molding 
HROWOIL sccccssee . 
Platform, grate, or surface, 
Simpson 
Pliers, revolving, K. Weiss .... 
Plow, M. D. Main 
Plow, C. Bohrssen 
Plow, W. G. Danielsen .. 
Plow, Vickery & Dinsmore 
Plow, H. F. Brussow . 
Plow planter, combined 


“machine, H. #. 





lister, T. J 


Miersch 
Vaniman..... : 
attaching, F. C. oP 


» motor, A. 
steam, J. W 
Plug and receptacle, 

Reamer ° 
Plumb bob support, A. M. Parsons........ 
Pneumatic cushion wheel, M. A. 

Sl) Serr err rrer rere rt ee rT errr ery 
Pneumatic apparatus, F 


PEM “as eccsbesetasecrereee 
Pneumatic 
Pocket 
climbing 
support, 


motor, J. H. 

apparel, J. Dean .... bbeen 
apparatus, J. A. Roth... 

A. Nelson. 

Jacobsen eveveces 

McCauley. ...5.... 

D. A. Gray . 
ry 4 machine, R. M. Matthews 

| Powder, making smokeless, M. A. G 

| 

} 

| 











Pole 


| Pole 





Vv on ' Gersten- 


Himalaya abe 
hydraulic, - 


Power, storing 
bergk-Zech ~o# 
transmission, G ‘s. 
Prem, ©. DB. GGG. cacescsccccosctssesbese 
Printing cloth, wall paper, “and other ma- 
terials, machine for, W. T. Hesketh.. 
Printing impressions, preparing transfer 
surfaces for receiving, G Corn- 
wall 
Printing machine 
paper, J. M. D. 
Printing machine, 
L 


‘for all kinds of cloths or 
Coutinho........ 
traveling cylinder web, 


° Southgate ose Cs caewocoesese 
| Printing plate holder, W. K rack aarD 
| Printing press, R. Michle oo 
‘8 paper sheet feeding r 





| Printing pre 
ism, J 





E. Tucke 





roller, BE. Nichoson 











| Printing press vibrating 
} Propeller, oscillating, P. Peterson. 
| Pulley, i Dunlap os 
Pulley, clothes line, F, V. Polakoskey 
Pulley, sash, C. H. Foster ... os 
Pump, rotary, W. J. & W A. Lea- 
dell 


Pumps, lift valve and its guard for gas 


and liquid, W. Weir. 


Pumping and pulling device, ‘well, 8. Lip- 
pert oseccese ee eeeeeserere 

Punch press, F. G. Marbach. ae 

Rail bond compressor, hydraulic, J. 
Weeks .. de 0hbbb 000 02 desadegetod 

Rail chair, J. Parker ........ 

Rail clip, C. F. Clawson.. 

Rail joint, D. C. Burroughs ...... 

Rail joint, G. W. Whiteman 

Rail joint, E. B. Killen 


Rail gpread indicating devic 
Rails, rerolling, EB. E. Slick.. 
Railway cattle guard and metallic 
combined, Switzer & Sundman 
Railway crossover, A. M. Jones 
Railway rail brace, E. 8S. Barton .. 
Railway siding, drop switch, W. R. Kirk. 
Railway signal, H. G. Sedgwick. 
Railway spreader, 0. F. Jordan.. 
Railway tie and fastener, F. M. 
Railway tie, metallic Kaylor 
Railway tie, steel, C. Hutchins 
Railways, electrical switch lock for, H. G. 
Sedgwick ecsecnes 
Rake. See Hay rake 
stre aighte as 





cross tie, 


Crossley. . 








machine, 





Ratan 
Palmer ..... P 
Razor blade holder, Ww. WwW hee le r. 


means tor closing, BE. 


Receptacles, 
measurements, 


Resistance box for electrical 
Aronson 
motor 


BM. APOMBON .cccecsesscescece 
Rheostat, controlling, F. J. ‘Sea- 
‘mee chanism, ne z ‘0. Sehmo- 


be ee 
Ribben fe eding | 
linski 


Rock drill, electric, Riddeli & Painter. ...: 8 
Rolling flanged shapes, BE. B. Slick.. eugene 
Rolling interlocking sheet piling, BE. E, 

Slick rere succes 
Rotary e ngine, WwW. M. "Ge sntle 


Rotary engine, Baker & Irish 
Routing machine and the like, 
ken 
Ruling 
Sad tron 
Saddle 


ap par: itus Ww . Goodman 
Willey & Watson 
cushion, R. J Benbow 


Safety or restraining device, M. EB MeDel- 

mont eee . . one eve 
Sander, D. B. Keeports os neces 
Sash frame and sash, J. G. Roseboom 
Sash ventilator, H. D, Harris.......... 
Sash, window, A. P. Hardee .......+-««+- 
Sash, window, J. G. Roseboom 


Saw setting machine, T. Cc. Holsclaw 
machine, . Powell 

computing, F. E. Gabbe rt 
track, J. A. Rishel ... 
eutting machine, C. Vogelsang.. 
y battery, T. A. Edison.... 
ry battery, L. Lyndon... 
and embroidering machine 





Sawing 
Scale, 
Scale, 













machine, J, G. 


y 
Sewing 





- 852,581 


. 853,024 
-+ 852,784 
. 853,008 


.. 852,692 





; 853, 116 


. 852,762 


. 852,584 


. 853,170 


R. 
, 852,014 





. 852,973 


953/006 
. 852,589 


.. 852,449 | 
. 852,927 | 


. 853,126 


Doherty” & 
8 


Sautter 





852,504 
852,824 
853,012 


852,928 
852,597 


on 662 





858,007 


862,701 
52,714 
853,055 


852,918 
853,185 
852,974 
852,788 
852,064 
: 853,048 


853,034 


$52 000 


852,514 





853.035 
. 852,917 
. 852/566 


852,697 
853,040 
852,997 
852,902 











- BUILD A BOAT 


By the WEATHERWAX METHOD. 

We are the only boat builders who sel! boat patterns, 
Knock-down frames easily put together. The best is the cheap- 
est. Send for our 100-page Catalog J of 1907 models. 


BAY CITY BOAT MFG. CO., Bay City, Mich., U.S.A. 





852,499 


852,839 





“MAJESCO PHOTO’ 









DUNN’S 


Hollow Block Machine 


Lintela, Pier 
King Ooment 
Brick Machine, none better 
atany price. Only $40.00, 
Write for Ostalog. 


w. E. pe NN & ©0@., 841 Grand Avenue, © CHIC AGo 


Victor Hand- -Forged Automobile 














plication to the Recorder’s Office, 


trains men and women for the present day 
Founded 1544. No doctrinal tests. Generous benefi 
Fellowship for study abroad 


and scholarship fund 
tent gradu- 


8. 

yieldi bd $510, awarded annually to a com 

Member of the American 
Goramittes for Lectures on the History of Religions, 


ville, Pa. 
THE MEADVILLE THEOLOGICAL SCHOOL 


ial lectureships. 


ministry. 
clary 


; 853,129 
852, 479 Water cooled ; 2 cycle engive 44 x4 eytinder 
oan eas The new process for transferring any Photo- wheels 87 inches; }4-Inch teodyear cushion 
. 852,96 graph to any surface. Indestructible. Pillow tires; runs from ! te 2 ne nour. Ne 
$ Tops, etc. Can be washed, For sale by all country too rough or } « Mand. 
853,047 dealers in Photo ——— Or sent to any Ferged Victor. , tactuding 
853,158 address on receipt of 25 cents, Sample on leather top, tenders, lamps, horn, tools, ete. 
§ Satin Free. Write for catalogee and full particulars 
- 852,777 VICTOR AU eaenee mre. ov, 
853.205 CHEMICAL ART CO., 200 Gavvell Gir a touts a. 
853.046; 263 La Salle Street, ~ Chicago : 
i The Choice of a Profession} PUBLISH POST CARDS 
s2076| Ne Choice of a Frofession 
852,436 An address by President Southworth sent free on ap- Buy from the Manufacturer and save a!) Middlemen’s 
Mead for you from 


Protits. We make Post Cards exclusively 
any size Photo or Print you send us and eliver them in 
tf) days’ time and guarantee not te use your subjects for 
anyone else and put your name Fy each one as the pub- 
lisher. Prices, 500 cards, $4.00; 1,000 cards, $4.00. ond 
for samples and prices on larger “asian, 
RICH PHOTO-PROCESS 09. 
Dept. 48 28 East 234 street, New York 











853,085 


853,146 
853,154 
852,429 





852,719 


852,706 
853,159 


852,465 | 
852,786 





852.740 
852. 551 


852,568 





853,180 | 
852,443 
852,532 | 
852,415 | 
852,990 | 
853,090 
852,983 








oe 








‘| ALCOHOL 


Its Manufacture 
Denaturization 
Its Industrial Use 


Its 


The Cost of Manufacturing Dena- 

and Ger- 
zation are 
discussed by Consul-General Frank H. 
Mason in SCIENTIFIC AMERICAN SuUP- 


turized Alcohol in German 
man Methods of Denatu 


PLEMENT 1550 


he Use, Cost and Efficiency of 
Alcohol as a Fuel for Gas Engines are 
ably explained by H. Diederichs in Sct- 
ENTIFIC AMERICAN SUPPLEMENT 1596. 
Many clear diagrams accompany the 
The article considers the fuel 


text. 
value and physical properties of alcohol, 


and gives details of the alcohol engine 
wherever they may be different from), 4 1637 


those of a gasoline or crude oil motor. 

In SCIENTIFIC “AMERICAN SUPPLE 
MENT 1581 the Production of Industrial 
Alcohol and its Use in Explosive Mo- 
tors are treated at length, valuable sta- 
tistics being given of the cost of*manu- 
facturing alcohol from farm products 
and using it in engines. 

French [Methods of Denaturization 
constitute the subject of a good article 
published in SCIENTIFIC AMERICAN 
SUPPLEMENT 1599 


How industrial ‘Alcohol is [Made and | 


Used is told very fully and clearly in 
No, 3, Vol. 95, of the ScIENTIFC AMER- 
ICAN. 

The Most Complete bre on the 
Modern Manufacture of Alcohol, ex- 
plaining thoroughly the Semieal prin- 
ciples which underlie the process with- 
out too many wearisome technical 
phrases, and describing and illustrating 
all the apparatus required in an alcohol 
plant is published in ScrgnTIFIC AMER- 
ICAN SUPPLEMENTS 1603, 1604 and 1605, 
The article is by L. Baudry de Saunier, 
the well-known French authority. 


Order from your newsde 


MUNN & COMPANY, 


In SUPPLEMENTS 1607, 1608, 1609 we 
peo we a digest of the rules and regu- 

tions under which the U. 8, Internal 
Revenue will permit the manufacture 
and denaturation of tax free alcohol. 

A Comparison of the Use ef Alcohol 
and Gasoline in Farm Engines is given 
in SCIENTIFIC AMERICAN SUPPLEMENTS 
1634 and 1635 by Prof, Charles B. Lacke 
and S. M. Woodward. 

The Manufacture, Denaturing and 
the Technical and Chemical Utilization 
of Alcohol is ably discussed in the Sci- 
ENTIFIC AMERICAN SUPPLEMENTS 1636 
by M. Klar and F. H, Meyer, 
| both e xperts in the chemistry and distil 
lation of alcohol. Illustrations of stilis 
and plants accompany the text. 

The Sources of Industrial Alcohol, 
that is the Farm Products from which 
alcohol is distilled, are enumerated by 
Dr. H. W. Wiley in Screntiric AMEE 
‘CAN SUPPLEMENTS 1611 and 7612 and 
heir reiative alcohol content compared 

The Distillation and Rectification ef 
Alcohol is the tit): of a splendid article 
by the late Max Maercker (the greatest 
authority on alcohol), published in Sc1 
ENTIFIC AMERICAN SUPPLEMENTS 1427 
and 1628. Diagrams of the various types 
of stills in common use are used as illus 
trations. 

In ScIENTIFIC AMERICAN Super 
MENT 1613 the uses of Industrial Al- 
cohol in the Arts and in the Home are 
discussed. 

Any Single Number of the Scrent! 
FIC AMERICAN Or SUPPLEMENT will be 
sent for 10 cents by mail. The entire 
set of papers above listed will be mailed 
on receipt of $2.00, 


aler or from the publishers 
361 Broadway, New York 
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Classified Advertisements. far AR ADUR SQUARE 4 TOOL WANTED BY 


outright or, lease on royalty 
Demand will be enormous. For par tfeulars, address L. 
Shepherd, 404 Pasadena Ave., Los Angeles 


ertising in this cotumn is 0 cents a line No less 





‘ ur nor more than ten lines accepted. Count 

words t the line All orders must be accom 
nied by a remittance Further information sent on 
just 


mechanics. 


FAC 





BUSINESS OPPORTUNITIES. 


NEW YORK cIrTy LoTS AT LIBERTY 
‘ befure Subways open The small nvestors 

rtunity to share the profitae of New York City’s 
i growth Mievated and Surfa ines mow with Se 
» City Hall; $450 and upwards; W per cent. down 
and 14 per cent. monthly or discount for cash; cement 
sifewalxs and curbs, trees, water. gas and electricity 
Tithe guarant l. Bank references. Maps and Bovoklet» 
Hastr Vought & Co., 9 Fulton St., Brooklyn, N. \ 











MANUFAOTURING OPPORTUNITY Will rent 
any parto 000 equare feet floor space in well con 
structed heavy factory bul! (ings Best ratiroad and 
ther shipping facilities Would invest some capital i 
Jin manufacturing and marketing some specialty 
rit. Labor conditions good. Address 0. BE. Koeb- 
, Statien LD, Milwaukee, Wi« 






BXCELLENT MACHINE SHOP CaeNG EXISTS 
in Southeastern Kansas Very littl competition 
Much repair work from x mines adjacent 
fr fine locations Send book “ Opportuni 

M. Sehulter, industrial Commissioner ock 
land-Friseo Lines, St. Louis, Me 





PATENTS can be sold outright or royalty agreements 








made tc much greater advantage if protected by us 
Pro n includes the wigs to ase on all printed mat 
ter” Rmblem reading ‘atents Protected by Patent 





Tithe and Guarantee Company, % Pine St., New York 

MANUVFACTURERS.—Let us put you in touch with 
oash buyers throughout Mexico, Cuba, Porto Kico and 
Panama: our method beats newspaper advertising ; we 
guarantee resulta. I Rodrigues & Co., 115 Nassau 
st.. N. ¥ 








INOORPORATE Yot BUSINESS. Over sixteen 
charters pr for my clients. Write for 
’ svoration lawe ’ to former Aas't Sec’y of 
State, Philip N. Lawrence, Dept. 16, Huron, So. Dako 







' 
‘ASK OUR REPRESENTATIV&S ny one of the 
the co-operation that | 





about the assistance and 
o them and why they are #0 suc 
curtties with the investing pubilk 





if syetem exter 
osafai mn placing 


Wo desire a representatiy in every community Ke- 
guest informatio a Old South tullding, Seventh 
' or, Hoston, Mase The Hammitt Investment Cor 
poratt 

On A FINANCIER.-I WAN'T A MAN WITH 
1.) to finance a newly patented absolutely burgiar 
proof lock, the only one in existence; it is indorsed by 


pany of New York 
om when put on the market 
For turther Information an 





the principal burglar 
wl will be adopted by 





positively a fortane it 

full partioulars, addre \. Whitney, 20 Bast liéth 
MN. Y Phone ! Harien 

PATENTS BOLD ON ¢ MMISSION If you wish 
to buy or «ell a patent write for particulurs to & 
Perkins, 7 Broad Street, Boston. Patent Sales Exclu 
aivel 

1S8LL, PATENTS lo buy or hay ne to sell, write 
Chas. A. Soutt, Granite Building, Rochester, N. Y 


SALE AND EXCHANGE. 


CAPITAL FOR COPPER.—I have for sale on com 
‘ ) groupe of copper taines covering tt apex of 











nis n 
eopper bearing bode partially developed, which, with 
maal) ace equipment and work, may be made pro 
lucers st class. Situate on the best copper pro 
ducing formation of Arizona Prices $10,000 to $600,000 
Write or cal " Lincoln ewiler, Phoenix, Arizona 
WANTED. TO SELL MY MOVABLE ELEVATOR 
eururt it ' ey maker for the | 

ther particulars 1 full formation, address PO 


rt I 
Box 71, Sutheriand, lo +a 


HELP WANTED. 


INSTROCTORS.—Giood o iings for technical men 
with ieading inatifutions Drawing, $1,000 Applied Me 
S11; Civil Bogineermng, $1,000; Descriptive 

Lia Aurics ltural Chemistrs, $120); Kail 

Siw Wood-working, Drawing 
e170 Mi athematics and Applied Mechanics, 
Surveying and Algebra, $1.40): Drafting and 
Free Hand Drawing, $1.4 Many other Al positions 
Call, write. Hapgoods, 05 Broadway, New York 








WANTED.-SALBSMEN TO CALL ON eT ATION. 











ary eagineers to sell our Pveriasting Biow-off Vaive } 
Guaranteed. Exclusive territory given and salesmen 
fui protected Address Patterson-Allen Engineering | 
any, #21 Chestnut Street, Philadeiphia 

MEN AND BOYS TO LEARN PLUMBING, Brick 
tay Piastering and Blectrical Trades Positions #¢ 
ur catalogue Coyne Trade Schools, New Y ork 
4an Ninos i Chicago. Mention Sct. AMER | 





CAT BRAND REVOLVING CUSHION HERLS 
ture as you walkand wear even. Cheaper than leather 
Price % cents a pair /postpaid end diagram of heel 
end address Cat raga Heel Co., New Brunswick, N. J 
Ageats wanted | 


lerful Cork-puller, not a screw 





AGENTS—Our Wo 
vyhods needs, beeause no hard pulling is necessary 


eve 
fite all bottles: send for circulars, plated samples, D« 
« §. Hawle iM Leonard Street, New ork 


MEN AND BOYS, LEARN PRACTICAL ELB( 
rRICITY, the best-paid trade. Our T-story building 
hae tetal electrteal equipment of $50,000. Day and even 
ing wees: individual instruction Positions guaran 

Cull or address N. Y. Electrical Trade Schools, 
Wont lith St., mentioning SCIENTIFIC AMEBRIC 


BLECTRICLANS, PRINTERS, [RON 
| 








MACHINISTS 





wkers, Plumbers, Engineers otormen, Chauffeurs 
order Kieanal for clean hands Removes machine 
rrease, griine, paint, printers’ ink and dyes. (iood garage 
ine. Continental Supply ( ,W. Mth St. N.Y. | 





| 
AGENTS WANTED. 


INV ENTORSWHE MANUFACTURE METAL 8I 
ali largest equipment; low 
w estimate ami beat 





ities of kinda, to ords 


















prices Send perfect sam 
expert atvioe fre Tue Bagh ol ¢ Dept. A. Cin 
at 
TYPEWRITERS. 

INVENTORS AVUOLD MISTAKES Tse a typewrit- | 
im m for your contract correspondence. | 
Hotta’ @ typewriters from $10.00 upy arcs Ask for price | 
Het Alla Typewriter Exchange, 246 Broadway, New | | 
York. Telepoone ‘BS Cortlandt. 

PY PRW RITERS—Caligrapha, % Visible Writers, 88; | 

i: Keminuton, #12; Remingt two-color | 
attnchment, $18; all guaranteed. Send for cata- | 
ne ypewriter ( Deot. X). 707) W. Sth St, N.Y. City | 

CLBARANCE SALI Remingtons, Densmores, Jew 
ette HBitekensderfers, Williams, $12.4 Postals, Ham 








« 
wida, #10; Underwoods, Olivers, #4. Orders filled or 
ne Lack Standard Typewriter HMxch., Suite 4, 
i Br mdway N.Y 


m 





PHOTOGRAPHY. 


PHOTOGR APHERS, we want to get you in the habit 
of reading the!American Photog ap ber and Camera and | 
Dark Room, the bigeest and best Photographic monthly. | 
Tne svearly subscription price is $1 ‘50, 15 cents monthly 
at news ~ salers We will send you four numbers as a 
trial subscription r® centa in stamps or coin An 
erican FP ho tourap th Pub. Co., 31 Broadway, New York. | 





FILMS FILMS FILMS Tamiere Celebrated | 
Vilms, made in Lyons, France, cau now Le purchase 
from al! anti-trust dealers or from Ll West 27th Stre 
New York City, 





ots 


MOTION PICTURE MACHINE 
anterns, Slides and similar Wonders For Sale. Catalog 
We «uiso Buy Magic Picture Machines, Films, 
| Slides, ete. T. 5. Harbach, 809 Filbert Street, Phila., 


over 105 planes o it 
— Thomas M. st. John, 845 Ninth Ave 


| BEASICKNESS and Car Nausea prevented, 
| Remedy (Elixir prophylactic Guaranteed pe rfectly 
The only preparation that has never faile 
@ booklet proving these statements sent by Brush 
( ring al Co., 20 Broadway, N. Y All druggists 
bottle 





Harmless 


PATENTS FOR SALE. 


Cal 





FACTORY AND MILL SUPPLIES. 
rORIES, CUT DOWN YOUR INSURANCE 
a in a Caldwell Tank and ‘ower for fire protec 
Unee up, no further expense. Endorsed by 


urance companies References in every section 
Arkay Stave Co., of Columbus, Miss., says aves us 
a month lilustrated Catalogue and Price 





W. BE. Caldwell Co., Station D D, Louisville, 


MOTION PICTURES. 


MOTION PLOTURE MACHINES. Films, Slides and 
plies from the largest store of ite kind in this 

agent Power's Cameragraph the real fireproof ma- 
ms. Lewis M. Swaab, 336 Spruce St., Phila 








THE MOVING PICTURE WORLD, weekly, 10 cents 
per copy; yearly subscription, #2. The only paper de- 
voted to the moving picture 

} tern lecture feld. Moving Picture World, Box 450, N.¥ 





EXPERIMENTAL ELECTRICS. 


= DY has TRICITY AT HOME. Complete course, 
kp. text-book, 200 e Xperiments, 
s’ 





detail-t 





aratus. Only $5.00 Basetin 


EYE-GLASS SPECIALTIES. 
MARKABLE MAGNETIC SPECTACLE 


iLASS OF FER. Send stamp, no postals, for Fr 
coupon and testimonials. 5S. A. Fredric ek Opti bi 


Toledo, Ohio 


SEASICKNESS. 


SOUVENIR POST CARDS. 


> BEAUTLFUL POST CARDs mailed to any address | 
for Re. A great variecy of subjects. Soild by some stores 
2 for Se. and others at 5c. each. Defian 





Broadway, New York. Price list free 


MISCELLANEOUS. 


R VACUUM CAP when used a few minutes each 
day draws the blood to the sealp, causing free and 
mal circulation, which stimuiates the hair to a new 
heal thy growth. Sent on trial under guarantee. W rite 


* particulars The Modern Vacuum Cap ¢ 


avelag Block, Denver. Col 


EQUIP YOURCAR WITH “ HERCULES” Non-Skid 
Puncture-Proof ‘Tires; made by largest tire dealers in 
agents wanted everywhere Republic Kubber 

w 


nd shoe Company, 1% Broadway, New 


Film Views. Magic 


automatk electric 
electrical, H 


! te - 
itustrated song and lan apparatus 
re, J. J 





Brush’s 





| per 


Studio 


eldner 





m hine 
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Robinson & Co 
wash, G. Evans 





holic 
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2 910] Candles 


and 
Cement Co.. 
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wmer, J. J, Frank 
registering app t 


Ww A. Chur 
Hi. Worrest 
Wallir 


W. H. Gransden 


Stevens 





ig, M. W Ht 
Swinehart 
ner tube for | 
f ise if tt 
I «& t 
M. Shroch 
parat f 
J I Ke t 
L. Hecht 
{ Ayres 
on, B. Nole: 
electric, Carver & Stou 
fastener, O. W. Landb 
tig 
Hinfeldt 





McKie! 


Frank 
nechanism, | S. Keyes 
McCormick 
former, G, R. Livergood 
appliance automatic, 


ur \ Lipschutz 





” 4 N 
gz. H. Blac bone 
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anger and constructiz 


F. J. Sitts 


tabulator, P B _—_ y 


chine, C. W Howell 

machine M. W 
chine carriage ama 
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machine spacing mecl 
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producing 
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M. Dearing 
D. R. Lamson 
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A. Hill, reissue 
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A. Vandiver 
tv ' nd 
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ventilator 
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slide moving devic« 


\ Carter 
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R. Weir 


‘ Ss. W Bonsall 


mechanism, H 
J. D. Hiss 


operating mechanisn 


BE. N. Sheldon 


ishion bed et 


oss, H. T Pestalozz 
cutter, combinatior 


Bryant 


anism metal 


‘or traction, McDonald 
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ichines, vertical 
A. Mayer 

article, J. A. Keys 
feeding and cutting 
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Cc. G. P. de La 





DESIGNS. 


haefer oocncee 
I H. Bateman.. 


S. Falck 


Abraham & Straus 
carbonated, 


urter-Crume Co. 
leather, Smith-Brisc 


Mining Co 
& Son Co 


andy Co 


cocoa ete., Stollwerck 


Baumer Co., 
62,417 to 62, a2, 








& Baumer Co. 


vegetables, J ‘ 


Aubeu f. 


certain, 











SORE THROA 


To prove the Efficiency of 


Hydrozone 


to Sore Throat Sufferers, I will send 
One 25 Cent Bottle Free 
to anyone mentioning this paper 
and sending 10 cents to pay postage 
and packing. Hydrozone is a harm- 
less germicide, indorsed and success- 
fully used by leading physicians. Not 
genuine without my signature on 
label. Ask for Booklet on Treatment 
of Diseases. Solid by Leading Drug- 


gists. 


Che, Chestamatant 


pert. U, 63 Prince Street, New York 
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Originators and patentees 
of the famous wick genera- 
tors, Guaranteed 5 years, 


The Speateet pameets 
} Lig! ht 












Simplicity Low Pressure Hy 
Carbon Lighting Systems for 
ing stores, halls, churches, villasen, 























Best crade of Cedar Canoe for $20.00. We sell direct, saving 

you $20.00 on a cance. All canoes cedar and copper fastened. 

p all sizes and styles, also power canoes, Write for 

6 with retailers’ profit cutout. We 

t manufacturers of canoes in the world. 
PETROIT BOAT OO, 

126 Bellevue Avenue Detroit, Mich. 








‘ Ss. Cannon 


Savings, | in maintenance and fuel 
account R ainn 

isfact 
inger. 






’ , to all who 








will interest you. 





45 Fort St. 


» Detroit, Mich., U.S.A. 

















»oidal worm 





BOUGHT. SOLD AND EXCHANGED 
The largest dealers and brokers in New and 
Second-hand Automobiles in the world. Send 
for complete bargain sheet No. 129. 
TIMES SQUARE AUTOMOBILE zy 
New Main Entrance 1599-1601 Broadwa 
Connecting with 217 W. 48th St., New York 










It means: Strelinger, Strength, 
Superiority in material and finish; 


DY a i rel 
Four cycle, 1 to 4 cylinder. 
Mechanical or Jum p-Spark Equip- 
ment Write for catalog; our prices 


THE STRELINGER MARINE ENGINE CO, 





$40 MOTORCYCLE 


We have the largest line of New 
and used Motor Cycles, Parts and 
é the country, at the 

Every machine 
guaranteed. We are the largest 
and only exclusive Motorcycle 
House in the world. Send for our 
1907 Catalog. Repairs a specialty, 





Harry R. Geer Co., 851 McLaran Ave., St. Louis, Mo. 





















3 REX ”? The King of Hill Climbers 


Maae in London, England, by larges 
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do it, eS not yeu? it's easy; 


Row 


AMUSEMENT SUPPLY COs 407 Chemical Back Bidg,, CHICAGO. 
qi STEAM SHOY Ey 2 § 
Toledo Ohio, USA 
The ae CO 
Vulcan Iron Works 














| 

| HOME 

st a word will bring our free | pryic AMERICAN SUPPLEMENTS 161 and 600 contain 
excellent articles with full Growihas Price 10 cents 

| eae h by mail. 1B 


rs eee 





COMPAN), 


——__—_— “= VARKAEN, MEARNS & 
MADE DYNAMOS. — SCIEN- Q Rang Pe sg Na 


The Chicago Flag & Decorating Co., 2-10 Fulton Market, Chicago 


E 





Munn & Company, roadway, New 


| York City, and all newede alers. 


00000000 00000000000000000000 


Universal SCRAPER: 


75 cents buys 3| 


Best. Fastest. 
Machine. Fully guaranteed. 





A MONEY MAKER 
= Hollow Conerete Building Blocks 
Simplest, Cheapest 


THE PETTYJOHN CO. 
615 N. 6th Street, Terre Haute, Inc. 















the best Scraper @! 
ever made. Try it @ 
on floors or meat ry 

gros ks 6 








Send for free catalog No. 1 
THE L. 5. STARRETT CO. 3 
Athol, Mass. 






THE Nulite {n° hoe 1000 Miles On One Charge 





For Home, com and Street BEST ior LEAST MONEY 
We else mans "Chanda ble Lamps Guaranteed for One Year 
all Law bande 
p >», Ex andie Powe 
te ok Cia BELL PUMPS 
icks ¥ e 
Absolutely aa. “THEY. * SELL AT SiGtHr, Will Save Your Tire 
Exrlusive territory to good agents. (9 Write for 





Sparking 
Storage Batteries 











catalogue and prices. 

Chicago Solar Light Co, Dept G, Chicago 

qnsum some Sele Agents 
1404-1406 MICHIGAN AVENUE 


THE “LEADER.” 


cHicago, ILL. 


WRITE FOR DETAILED DESCRIPT 


Franco: American Auto & Supply Co. 





















Model G 
The Touring Car 
Without a Rival ° 














% The high principles of honest work- 4 
7 manship and the advanced ideas of 
design that have made Cadillac construe. 
tion famous, find full expression ir Model 
G, a thoroughly dependable, powerful, 
four-cylinder car which brings to its 
owner every touring luxury enjoyed by 
those possessing the most e xpensive types, | 
Examine it; observe its long, rangy 
lines, the racy atmosphere about it, re- 
flecting lots of spirit and ‘‘go’’; ride in 
it and note the feeling of security 
prompted by a wealth of hidden energy 
beneath you—then you will 
appreciate why 
















































MODEL G 

is without a peer among all cars of its 

class. Compare it in efficiency and 

) Price with many cars corting twice as 
much and you will find the chief differ- 

Wonderfully 






















ence at the money end. 
economical to maintain. 
Your nearest dealer will gladly de- 
monstrate Model G or any of the other 
Cadillac Mode!s 
Model G— 20 h. p. 4-Cylinder Touring Car; $2,000 
(Described in Catalog G—N) 
Model H—30 h. p. 4-Cylinder Touring Car; $2,500 
(Described in Catalog H—N 
10 h. p. 4-passenger Car ; . $950 
(Described in Catalog M—N) 
Model K—10 bh. p. Rumabout; . 
(Described in Catalog M ” 

Prices F. U. 5. Detroit; lamps not Included 
Send for Catalog of car in which you are 
interested, 

CADILLAC MOTOR CAR CO, 
Detroit, Mich, 
Member A. L. A.M. 










Model M 




















ee x 

7 reads Them All SS 

A Motor Cycle with a past, a future and a 
clean record Manufac ured by one of the 


largest and best known motor cycle companies 
in the country and every part guaranteed. 
wherever it has been displayed and a_fa- 
vorite with motor cyclists on account of its 
comfort, speed and simplicity. 

Write for Free Catalogue 


MERKEL MOTOR CO., 1092 26th Ave., Milwaukee, Wis. 























, 1) H. P. Gasolene Auto-Marine Engine 
be I A 











: r diac nt 
Perfect Speed Control, Complete 
« upon application. Manufactured by 


CLAUDE SINTZ, 
292 S. Front St., Grand Rapids, Mich. 


JAGER | 


Marine 


4-Cycle Engines 





Skillfully designed and weil Makes Hollow Concrete Building Blocks. Perfect f« 
built. Single lever control, com- , . . _ ~~ ly 
uniform size € ity Conerete accurately m 
bining automatic carburettor ze and qualit) ‘ 
ured, mixed by power under pressure over 100 tons. 


with spark advance. Develops 
wide speed range and reliability 
under most trying conditions 
Sizes $to@ bh. p. Send for catalog. 


CHAS. J. JAGER CO. 


281 Franklin, cor. Batterymarch St., 
Boston, Mass. 


Full Details, List of Machines in Operation, 


on Application. 


‘THE PERFECTION 
321 Kasota Bid., Minneapolis, Minn. 


orm, 


eas- 


BLOCK MACHINE CO. 





r Outfits for class room and experimental w 
complete sending and receiviig stations. 
fect working, low in price. New_ Direct Vi 
Reflecting Lantern for showing Opaque “Objects on the screen. 
the new pote? of tithng negatives. Send for Lists. 
91S Chestnut Street, Dept. 6, 


Laboratories. New 
sutfits otoscript’ 


Ww ILL 1A MS. BROWN & EARLE, Philadelphia, 


ork, 
ver 
sion 


pectroscopes for Colleges and Iron and Steel 
New Pboto-Enlarging 


Pa. 









5 jé and mone 
Son. ey and snags will not let the air out. 
best quality extra tough rubber, close-woven tension 
bric chemically treated, automatic solidifier, extra 
eavy tread, strong, durable, resilient. Accept no imi- 


tations, ee tee tag on each tire. Or- 
der at sale price. Give size tire wanted. $s 9 


Out oi ee Valen raped and Sport- 
sie VIM SoS APAR 













CHICAGO, 















Does your strop give satistz 


mae THE 


URANU, 


$]5° positively will 








KOKEN BARBERS’ SUPPLY (CO. —Yake 
2526 OHIO AVE.|~ ST.LOUIS ~ 











THE EUREKA CLIP 


The most useful article ever invented F 
for the purpose. Indispensable to Law- 
yers, editors. Students. Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 2c. 





To be bad of all booksellers, stationers 
and notion dealers. or by mail on receipt 
of price. Sample card, by mail, free. Man- 
ufactured by Consolidated Safety 
Pin Co., Box 121, Bloomfield, N. J 
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